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To THE READER. 


AN 


 EULOGY on ALGEBRA: 


TREATISE on this ſubject might 
be conſidered almoſt ſuperfluous, were 
not the excellence of Algebra in itſelf as a 
ſcience, and its extenſive utility in thoſe to 
which it may be applied, now pretty gene- 
tally known: Nor 1s it much more nec 
to apologize for the preſent Publication from 
the n Ther wech extant on the ſame ſubſect. 
The improvemen : of knowledge 'is gradual, 
and ariſes from repeated accumulations : the 
moſt trivial inſtruments which may contribute 
to fo deſirable an end, ought not to be unem- 
Ployed ; and whoever thinks his obſervations 
on any ſcience capable of extending its bounds, 
or of removing thoſe obſtacles, which may 
haye N the progreſs * learners in tracks 


already 


- 
1 4 2 * LY * wg 9, 4 . 


already exptored, i juſifed in communicating 
h them to ublic. 


It may be proper, however, to acquaint the 
reader with the end which this Treatiſe is in- 
tended to anſwer, and the method that has 
been obſerved in compoſing it: it is defigned 
then merely as an introduction to the ſcience, 
and to render it attainable without the aſſiſt- 
ance of a teacher. The elegance of conciſe- 
neſs, has been therefore frequently made to 
give place to perſpicuity, and a care to be 
underſtood; has ever been the firſt in view. 
Some excellent pieces, it is confeſſed, have 
been publiſhed profeſſedly on the ſame plan, 
but many things ſtill remain in the writings of 
the higher claſs of authors, which often fruſ- 
trate the ſacceſs of unaſſiſted endeavoura: 
whether this ariſes from real obſcurity in thoſe 
writings, or from =p omen io carbon 
preſume to detertnine ; there may 
a neceſſity of preſenting truth in * E 
to tender it 3 ble to different capacities. 

14 muſt be * that. ſome writers on 

have done more in large volumes than 
can be expected here; but, however, on peruſ- 
ing this through, it will be found to. com- 
priſe the: moſt eſſential principles of the ſci- 
ence, and as 8 ve as its plan and li- 
mits would permit: the author has not un- 
neceſſarily ſwelled the work, in ſolving Pro- 
blems. by 4 Solations of fuch Equations 
as be had plainly treated of before ; OD 


(5) 


has he endeavoured to gain a foe. 
profoundneſs, by leaving a great deal to be 
gueſſed at by the reader; well by 


a ſmall matter turns a perſon 
untutored quite out of his way; and it muſt 
be granted, that a work may be too hard for 
ſome, but it never can be too eaſy for any: 
futfice it then to ſay, that the author has ſpar- 
ed no pains to make this as intelligible, in 
. his humble opinion, as the nature of the ſub- 
ject will admit. 
Algebra, as a method af reaſoning, may be 

: to inveſt; uiries in various 
| 2 of — reins is an art truly 
fublime, and of unlimited extent, but it is to 
be obſerved, that our reaſonings muſt ever be 
founded on ſome evident or known principles ; 
and as mathematical ftudies ſeldom commence 
with Algebra, ſome previous qualifications are 
ſup to be attained, and it is preſumed 
here, that the reader is well verſed in — 
metic, and in the uſe of Logarithms ; 
be underſtands the NN of Goomery 
or Trigonometry both plain and fp 

To the Algebra is prefixed a ſelect collec- 
tion of relating to numbers, and to 
the ſolutions of ſuch of them as do not come 
withn the rules of common Arithmetic, ex- 
planatory notes are inſerted, in order to excite 
and encourage young arithmeticians. 

The Algebra begins with Notation, and is 
continued on gradually with Addition, Sub- 


D/ 
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traction, Multiplication, . Diviſion, Reduction, 
&c. &c. to the Solution of fim ple Equations: : 
Then after other neceſſary preliminaries; and 
various Problems, you have the ee of 
Quadratic Equations. 
Among the Problems produci ing 

tics, are derived many Equations hie! 15 
really adfected Biquadratics, but by connect- 
ing their terms, they are here ſolved by Qua- 

dratics: Theſe are intended here, to familiarize ö 
and initiate the Iearner in that which he will 
find amply treated of further on. ; 

Jo the general Solution of Cubic Equations 

are added ſome remarks, ſhowing . and 
when a Cubic Equation can be ſolved bp 
cumpleating the Cube. 
Next follows the Reſolution of adfedtedd 
Biquadratics, theſe are very largely expatiated | 
on, -copiouſly interſperſed in the ' courſe of 
the work, and ire by methods which are 
as eaſy as they are new. 

The Author's deſign in "expatiating:- 10 
largely on theſe Equations, is to enable the 
learner, and thoſe not well acquainted with 
this ſubject, to determine, when an adfected 
Biquadratic can be ſolved by a Quadratic. 
This is a circumſtance. of great importance, 
and the author flatters himſelf that it is not 
very generally underſtood. 

In Converging Series, he has invented a 
method * which the Roots of DE 


. 
n 
1 
. 
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and higher Equations, may be readily ob- 
tained to a very great degree of exactneſss. 
Among the Exponential Equations, you 
have a new and eaſy method of Solution, when 
the given numbers are too big for the W 1 
of the Logarithmic Tables. 99 

The Author has likewiſe SON 9" a me- 
thod of ſubſtituting for the variable Exponents, 
by which the roots of two or more Equa- 
tions containing as many unknown quantities, 
may be determined to any aſſigned degree of 
accuracy. 

3 method commences with Example VI. 


Hy 1 be needleſs to enumerate all the 
particulars here, ſince there is a Table of Con- 
tents, to which we refer the reader for a fur-. 
ther account of the work. 

We ſhall only obſerve, that the -cincipley 
are laid down in the cleareſt manner, and ex- 
erciſed in the Solution of a variety of Problems, 
many of which have before been publiſhed; 
but the operations will be here found leſs in- 
tricate to trace, as they are ſolved by the 
moſt ſimple Equations poſſible : ſome are new; 
and theſe it is hoped, will be found, both 
from their nature, and the manner of ſolution,, 
adapted to im „ er and amuſe the learner. 

Every work will meet with ſucceſs in the 
world nearly proportionate to its intrinſic me- 
rit; it would be of little avail therefore, to 
allege the — under which the pre- 

ſent 


Res (8) 

ſent was compoſed, as a palliative for its im- 
1K | ions, Thoſe who know the ſituation 

i; of the writer, know alſo the degree of indul- 
gence to which he is intitled ; but from thoſe 
to whom he is unknown, he cannot expect 
more favour than his feeble efforts may de- 
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Page 7, laſt Line, for Denominations, read Denominators. 

Page 17, Line 27, for Principle, read Principal. 

Page 20, Line 3, for 5/. os. od! read 5. os. od.. 

Page 145, fifth Line from the Bottom, for x*-+ 44", read 
„ | ' 

Page 210, laſt Line but one, for a“, read a* x* 

Page 211, Line 10, for x* read x*, | 

Page 216, Line 22, for Page 178, read 195. 

Page 219, Line 3, for z* read 25. 

Page 224, Line 13, for Pages 107, 108, read Pages 102, 


10g. | ; | 
Page 234, Line 4, from the Bottom, for ſubtract read 
extract. _ : 
* 


* 


Page 240, Line 14, for 7725 Mn read — 
ER ; 
* 


Page 262, Line 19, for Page 198, read Page 201. 
Page 263, Line 25, for Page 202, read Page 204. 
Page 263, for / 2x*-+ 24)* read 2 T A4 


Page 304z Line 75 for x x 14 , read ĩK 


e | 
| —x is the Intereſt. 


+ 100 


In the Aſtronomical Draughts, commencing on Page 
$07, the Character of the Sun ſhould have been W as in 
the correſponding Operations, | 


9 * 
ere 
9 9 
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qursrIONs: in Conde ARITHMETIC. _ — 


SHALL here 1e [6 hos of gn 2. 
=: —— ractions, Logatithms, & 
rao he Words 1 


pane Win ANT TIT others; but ſhall: ſolve ſome 
of n Tg Methods different N how I have yet 


15 


4 


1. Wuppole x Peplan occupies 841. per fits 5.8 
| * Parifh, and 2e. tawards repairing the Church: 
What muſt another Perſon pa N it, who occuples ' 
2980 per Annum in the fune Pariſh 
tate it thus, As 841. ; Oy ond 3 rol. . 1]. 128, 20d, 
W Ho ee WY ſo is 1971 
ſtating is. us, 2s is to 148. ſo is 1 -a 
to 11. 128. 10d. the fourth Number. For the 7 
Number, viz. 1971. being multiplied by 145. the m— 
Number, the Product is 2758 Shi which — b 
ad the firſt Number, gives. 328. and 70s. remain, 
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veipg multiplied by 12, and the Product, viz. 840, dis 
by 84, pros ve thy is 10d, fo that the Anſwer is 
7 8 rod. or 11, 12s. 10d. as above. 


2. Suppoſe a Perſon has an Eſtate of 200. per Annum, 
Nn 8d. to a Subſidy, What is that in the 
Pound ? 
State it thus, as 200l. : 21. 18. 8d. 22 21d. the 
3 4 +18 
' "This ſtating is read thus, as 2001. is to 21. 18. 8d. fo 
is 11. to 24d. for al. 15. 8d. the ſecond Number being re- 
+ _ ducedit is 500 Pence, which divided by 2001. the firſt 
St ymber, gives 23d. for-the fourth Number, or Anſwer 
as above. 
Theſe two Solutions being thus explained, the reſt will 
"20K appear as obvious to thoſe who have a tolerable Notion of : 
3 the Rule of Three. as if the Operations were t | 
at large; for he muſt have but a very ſhallow Know 
of Arithmetic, who. cannot work a Queſtion in the Rule 
s of Three when it is already ſtated for him; and ſince it 
will not require half ſo much Room to inſert the Solutions 
by this Method, as-it would to ſet down all the Work at 
full length, I ſhall therefore ſolve the f Problems 
e it is convenient) | in the ſame Manner as above. 


3. If the Valuation of a Pariſh be 16808. per Annum, | 
and if the Poor's Rate amount to 63l.- 6s. 4. 5 per Quar- 
ter: What muſt a Perſon pay towards this Rate who oc- 

* cupies (by an equal Valuation) 1251. a Year in the ſaid 

Pariſh, and what is the Rate per Pound? 

- Anſwer, the Perſon 'who . occupies 1251. muſt pay 

Tak; 22488411 2d. and the Rate is 914. in the Pound. 

Wa e 6a. 8d. 2 18 11 888 rt4d. 

pat this Occupier pays; and, as 1600. : 6. 1 

_ 92d. the Rate per Pound. | 
| Thus you may find what each Occupier muſt * to any 

Aſſeſſment, Tax, &c. and 1 any Pariſh N amount 

to in the Pound, .. __ 


4. A Bankropel is indebted 2080. 108. bur al Hts Ef. 


ee 135. 9d. What have his Credi- 
tors 


* 
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«tors in the Pound, and what muſt that Man receive his 


nnr n 
rupt is 400. 

Firſt, as 2980l. 108. : 11171. 133. 1 : ul. : 78. 6d: 
| Wo ee ns = of the 
| as 1 2s 5-3 I5 part 
Dividend whoſe Demand is 400l. 

And in this Manner the n 
. OT TY . be 
on. 0 X #4 | 10 


. Bought 6 Packs cle wide datalat hee 
Yards, and 3 9 for three Yards; 
What did it coſt me, and what n 
by felling it out at 17s. 6d; per Yard, 

RE we equals what t Yard coſt ; and 
od 1 = 38. 6d: iny Gain dy i (or by ſel- 

ing r Yard.) | 
ben, ſtate it thus, 25 1 Yatd +148. 5 t 2840 Yards : 
15681. the Purchaſe of the Cloth. 


And as 148. 3 ; 36: 69. 33 xool, + apli dhe gain per 


Cent, 


If you would know at what Rate you mau ſellout 


Goods b ſo make ed Gain b 
Be Whole, all the Mae, would prin cn 


e he Gadd 


— Tf 
ſaid 5 | Ind ike the Rieder ths 
ſecond” Number. An Example in each Caſe will make 
nn : Wet ba 


6. A Grocer bought 11 Hogſheads of Sugat, which 


weighed net 34 cwt. 1 qr. 4 Ib. for 64. and would 
321. he br rn com At what Rate muſt he ſell this u- 
Sar per 
Firſt, 641. + 321. 5: ob. "what be ſells the whale for - 
and, as 32 ct. I gr. + 
the Anſwer, 


s | 7. A N 
32 | | 


oney you gain to the Sum 
whichthe me Goods ; coſt you : But if at bes 


e Whole, then fubtrat — | 


or . 3 2 


— 


— — —— — _ — — 
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e Draper bought 400 Yards of broad: Cloth ſor 


I Is Ig <I> IE GEARS =o". - 
, 


f 


By van {ell any Goods by retail, ſo as to make 


ſold them for, what ſhould 


Goods ſor 4b 108. ths me 


it having received he is Willing to ll 


dd 25 toloſe 3al. by the Whole; how mult hell in ger 


ht :: to. . 20 


; Nad. 230k. - Scl. 8 200l.; what be dels t b: 
5 en eee Woh ee 108. the Aalen. 


4 
Bot, | ic coſt Gol. how at it be cd 


per to gain 25 per „ α⏑,§,j)n r en uber 


| : Firſt, 96 'Ells X . 120 Yards, of” rid af 


des agb 4 68. 2 5. 11:75) what. the bs 
muſt be. ſold for $0,gain 25 per Cen 1 6 2. 
204, 21320 ds. 781. 85 125d. „ 6d, the 


1  Anſwe T. 5 12 1 2 40 SET 2 41 2 1e * 
bus ; Non ET 12 


bough Wine 0 669. 
2 1 ba e 2 55 to i he in 
dit lo. a to loſe after e Nase . 20 1 Cent. 
"How m — 10% S 11 
1% as O . : what 
ker ie it or 2 20 — 53 0 
2 — . Qr 2520 Geller 3350, ., 75 I 
the Anſwer,: - "Rr 
eyes lot four Solutions, you, may 


aa propoled Gain or Lab by th Nr. n 


rant TERS A 


210. Be — Pieces of Holland fir three 


Times as many Pounds, and ſold them again for f 
Times as much; but if they had coſt me as much as 
5 Jold them for n 
aſter the ſame Rate? 
.-Firſt, 6a N r 1801, what the 69-Pieces colt ;- rc 
And 60 & 4 = 240l. what they were ſold ſor: 


rr as 180. 240. 2: 240: 30%) the Anſwer. | | 


11. Fer Hops at 31. 158. per Cut, f clear 30 
per Cent. x ls Bo I gain EO if 1 ſell the ſame 


2 % | Firſt, 


72 required. 
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Fut, as 3. 785 1300, 3. 1 3 208. : 186. Nw | 
per Cent. by ſelling the _ at 41 * 2 
vane 1. 


And therefore 1 ys — 
Cene. required.” ' | 
| 12. A Ruben . an oP . of Yom 
unknown, to receive ſimple Intereſt for the 1ame at 1 
Cent, per Annum, and at the End of 8 Years recei ved for 
2 Fi ant} Intereſt 6301. What was the Sum lent 
100 ＋5 X 8 = = 1401. che Amount of 100l. for 
Vears. 


"Ana 1401, 1 1 630l. : 4501, the Anſwer, 
2p In ſome Pariſhes in the Coun unkry, Neg 


2 Year in 171. from the Rents in arms ; 

What will the Landlord receive net out of a Fe arm of 2941; 

x Year, in thoſe where me King's Far is, as We, 
45. in the Pound 

| OY as p7k : 3); : :-20g1:; 2 36k; taken off x; theredre 

— . = LO is the Alete, which, divided 

by 5. (on is 4 of a Pound) gives'39l- 128, for 

. vs which, dene taken from HEINE Hey con 

Ens 1. 88. the Anſwer, | 


14. It is a Rule in ſome Pariſhes to aſſeſs the Tnhabi. | 

tants in Proportion to $:0f their Rents: What is the 

* Rent of that Houſe, which pays 81. 108. to 44 
under this Limitation, at 48. in the Pound? 

| Firſt as 45: 2 fl. r dl. 105. 421. 208.)the Ae 

ment, TL ot 


And, as? 4 : 8. 105. 2 5: . WD | 


2 


N. B. This is che zeth Queſtion | in the Rule of Tacke 
in a moſt excellent * of Aritlimetic, ſeconil Edi- 
tion, where, by Miſtake, the Aſſeſſment is only foutid; 
and inſerted for the Anſwer, inſtead of the Rent, 


15. A Vintner bought: 2 Pipe of Wine at-75. TY per 
Gallon, with which he mixed a certain Quantity of Wa- 


ten 11 n per Gila bis Gain 
| * upon 


. ELEMENTS or ALGEBRA. 
upon the Whole was 19] 128. 6d. How many Gallons 
of Water did he put in? 

Firſt, ros. — 75, 6d. = 2s. 6d. his Gain per Gallon 
by the Wine alone; and (126) the Gallons in a 2p | 
divided by 8, (becauſe 28. 6d. is 4 of a Pound) 

13561. 158. for his Gain by the Wine, excluſive of the | 
ter, this taken from 191.'12s. 6d. the whole Gain, — 
J. x75. 6d. for his Gain by the Water: : 

Far as 10s. : 1 Gall. :: 3l. 178. * e 308. 
the Quantity o of Water ſought. | ; 


16. A Stationer fold Quills at 118. per © Thouſand, by 
which he cleared 4 of the Money; but growing ſcarce, 5 
raiſed them to 138. 6d. per Thouſand ; at might he 
clear per Cent. by the latter Price ? | 


. Firſt, 4 of 11s, == . 11d. the Gain at 118. 


per Thouſand. 
Therefore 11s. — 4s. 1 44. cb ich i the prime Colt 
of a Thouſand : 72 
And therefore 138. 6d. — bs. 10 ld = 6s. 74d. is his 
WA x * e = 600 ** 2 
8. 10 id.: : 100l.: 961. 78, Tr 
the Rate per Cent, "required. 3 


17. A Perſon bou ht a certain Number of Ells of 
Velvet, which he boy again; he bought 5 Ells for 7 
Crowns, and ſold 7 Ells for 11 Crowns, and gained 100 
NN in ſo doing; 3 there were 
put as 5 Ella: J Crowns : ; 7 Ells : 9$ Crowns, 
what 7 Ells coft him; but he fold 7 Ells for 11 Crowns, 
— 1 9 =14 Cr. = 6s: his Gain upon 7 


* er att e 5831 5 A x 


18. Bought Stockings in London at 48. zd. the Pair, 
and fold them tat in Dublin at 2 the Pair; now 
. the Charges at an average to be 2d. the Pair, — 

g that I muſt loſe 12 per Cent. by "Ro 


ELEMENTS or ALGERIA. 7 
Money Home a What do I per Cent. this | 

bo ny? 
| = . 5 
8 100], — 121. = 88]. 3 in- 
ſtead of 100l. on Account of the Remittance. 

And, as 4s. Sd. : 68. : 881. : 1191. 108. 1 14d. 34 
the return per 1001. * * Fry 3 H— 1001. 
= 191. 10s. 114d. e Rate per Cent. requir 1 

yr ths "0 | 

As, 48. 5d. : 68. ::: 1001. : 1351. 168. 114d, 4 (the 2 
12 of 1001.) whoſe 3 at 12 per Cent. is 

* 16], 6s, 044, 4 65 40 to 100l. and the Sum taken 
— 8155 168. 114 d. 2% leaves 191. 10s, hot 50 for 
Gin per Cent. the ſame as before. N 


19. A Hare is 100 Yank diflave Gramm Dog, tad 
beth farting together, the Dog ran 2 4 Times faſter than 
the Hare: It is demanded how far the Hare will have run 
before the Dog overtakes her ? 5 
Firſt, 21 — 1 = 14 Yard which the Dog gains of 
the Hare while ſhe runs i Yard ; 
And, as 1% Yard : e 664 Yards, the. 
Anſwer, 


20. A Nds being aſked what Hour of the Day 

4 Es Sad, trek dn 
nute Hand and Hour Hand are together: Negured d the 
Hour of the Day? 

It is well known that the Minute Hand points to 12 at 
the End of every Hour, conſequently it points to 12 at 
5 o' Clock; but the Hour Hand goes only I of the Cir- 
cumference in an Heur, the other goes the whole round 
(viz. I) in that Time; therefore the Minute Hand gains, 
of the other 33 — 1 or ++ of the Circumference in an 
Hour: But at 5 o'Clock the Hour Hand is , of the 
Circumference before the Minute Hand: There ore ſay; 
if the Minute Hand gains I of the Circumference in an 
Hour, in what Time will it gain & thereof 
State it thus, if 24 Cir. : 1 Hour :: & Cir. But, be⸗ 
cauſe the Denominations of the firſt and third Number: 


* 
„ 
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8 ——— rejected, and ſo * 
"> | 
As 11 # 1 Hour :: 5 : 27 Fr Minutes paſt 5, the Time | 


ſought. For the —— Conjunction it will de a8 11: 
Hour :: 6: 132 * Minutes 6; for the noxt it will: 
be a8 11: 1 Hour :: 7: 3 2 Minutes paſt 7. 

 _ - Hence it follows that the Proportion for finding the next 
8 Conjunction after 12 O'Clock will be as 11: 1 Hour: 


12: 1 ur Hour, or 5 £5 Minutes after one of the Clock, 


for thoſe two Hands are always together at the Hour 12. 


21. If the Sun mores. every Day 1 Dozes and) — 
i 


Moon 13 and at a certain Time the Sun be* at the 
beginning of Cancer, and in 3 Days after the Moon 
in the be of Aries ; The Place of their next fol- 
: | 5 1 is required: r 
45 rom the beginning of Aries to the fitid-of 
are | three Sines of the Zodiac included, 
vid. ni. ie Taurus, and Gemini, and each Sine contains 


x 3o Degrees 2 ined thaciielt — firſt of 


: r are go Degrees, to which add 13. 3, or 30 De- 
= 78 b the Space through which the. Moon paſſes in 3 Days 
L 


n which Time ſhe arrives at Aries) and you will have 
129 Degrees for the Diſtance of the Sun before the Moon: 


But 13.— f = 12 Degrees the Moon gains of the Sun 
per Day, therefore, it will be, 


As 12“: 1 Day:: 1205 > 0 Dare in which Time 


f the Sun wilt be overtaken by the Moon, and becauſe-the- 
Sun moves 1 Degree every Day, therefore the Conjunc- 


tion required is in 104 — of Cancer. 


Norz. The gun doth not deſcribe 1 Degree in « Day | 
completely, however, the foregoing. Proceſs-1s conformable. 


to the Suppoſitions in the Queſtion: And the Sun and 
Moon are ſaid to be in conjunction with each other, when. 
the Moon is exactly between the Earth and Sun; in 
which Caſe we cannot ſee her, but a little after her Con- 
junction with. the Sun a ſmall Portion of her Surface ap- 

ars enlightened, and is therefore ſaid to be a new 

oon. Some Authors call the:Conjundtion itfelf a new 


N. B. The Moon mores Da about 1 ro! fram 
Welt (0 Kal every Day about 135 
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o 
is 360 Degrees in Cucum ; 
9 own Axis in a nftural Day, or 24 
9 at hat Rate an Hour are the Inhabitants of Ben- 
coolen, ( ſituated in the Midſt of „ 
8 nan??? Romwens. | 
Norz. The Equator lies directly in the midſt. of the 
torrid Zone, "therefore" (by the Queſtion) Bencoolen is 
fituated on the: Equator, and any Circle . 


360 Degrees; but the Length of a Degree * 
on e is 60 Gepe Ale or 09.4: Eng- J 
les. 4 
Therefore ſay, fin: Pat | this Circle moves. 366 
Degrees, or 25020 — in oy Hours; howfas 
ill it move in x Hour 


— it thus, nn e. ; alk. 48 16428. 


Bae Bencoolen, according to ſome Auben ie ſituated 
in 4* South Latitude, however, the above Stuntion gives 
tie 2 of thoſs wie lide ou che Equator 
Problem. And it ls in Degrees of the 
Equator. that the Longitude of Places are reckoned; and 
as the natural Day is meaſured by ane Revolution: echo 
Equator, it follows that 1 Hour anſwers to 15 Degrees: 
For as 24 Hours : 360 Degrees : : 1 Hour : 15 De- 
; Hence 1 De of the Equator will —_— 
| inutos ef Time z for 360 Degrees: 24 Hours:: 
5 4 Minutes; Eat apr of — 
inute of an Hour; for 360 : 24 Hours:: 15 Mi- 
nutes: 1 Minute; and, 4 Seconds anfwer Wip Minute of 
a Degree; for as 2x Hows: 360 09% egg 
1:Minute of a Degree. 
2g. When the Sun is „ 
in what Time will it be ſo at Fyburn, ly due Weltof 
it at the Diſtance of a Geographicnd Niue, is im che Latitude 
of 514 Degrees North, where a Degree of Longitude 
orig — b Geographical) Miles, known by the di- 
* w_ 9 the Earth — in'y Mites Times. 
Ork. Though a cer” ofe Bay Longitae paſſes in 4: 
Minutes, yet d Mela of a Degree 


from the Lartde of the Place and no. from th 
Time 


1 
. 


5 
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5 ex in which it is deſeribed; for a Degree of Lon- 
is greater or leſs than — Miles in any other 
. except in 51+ Degrees, orth or South; rag | 
and from the Nature of the Queſtion, it follows, chat 
Soho · ſquare and Tyburn are ſituated a Mile aſunder, both 
on one — of Latitude, which Parallel imagine to be 


5 a Circle on the Globe, and ſay, if a Point on this Cir- 
cle moves 37,35 Miles i in 4 Minutes, in what Time will 


another Point on the ſame Circle be moving I Mile with 
an equal Celerity? | 
State it thus, as, 37,35 Miles: 4 Minutes: 1 Mile , 
: 6 Seconds 25,542 Thirds +. So that it is Noon at 
Tyburn, 6 Seconds 255842 Thirds after Twelve o'Clock | 
at Soho-ſquare. 5 


| 34; Wee are 2 Bodies in nee. nia. Aid; A 
has deſcribed 50 preg — only 5, but A has moved with 
5 Times the Velocity at is the Ratio then of 
the Times they — Sin 3 thoſe Spaces? | 

Here, ſince A's Motion was 5 Times as ſwift as B's, it 
is evident that in the Time B moved 5 Miles, A moved 
| 253 ; but A moved 50 Miles in the Whole, therefore A was 

twice as long in Motion as B; for as ez, er 
to I; 


-->- 6 Gagnon Bodies, and A moves 40 

Times fwifter than B, but A has been in motion but 
1 Minute, whereas B has been in motion 2 Hours (or 
120 Minutes:) The Ratio of the Spaces l by 
' theſe 2 Bodies is required? 

Here by the Queſtion A was in Motion only 1 Minute, 
and A moved as far in one Minute as B did i ans but B 
was three Times 40, or 120 Minutes in Motion; there- 
fore the Space deſcribed by B is to that paſſed n A, 
e e wo? + 

0 oy 
A Gentleman dyi dying, left his Wife big with Child, 
* a ode Will, if chedChild-proved a Daughter, then 
4 have and the Daughter +; but if it was 
a Son he ſhould have , and tue Mother 4 of che; Eſtate. 
Now na Mother was delivered of a 
k | Son 


o 
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Son and two Daughters; how muſt the Eſtate (which 


| was 9oodl.)' be divided among them? Since a — ef | 


ter was to have + and the Mother 4, it is evident 


the Mother muſt have as much as the 2 Daughters; and 


becauſe a Son was to have ; and the Mother 4, it follows 
that the Son muſt have twice as much as his Mother, con- 


ſequently he muſt have as much-as his Mother and Siſters ; 


Therefore he muſt have of the Eſtate, viz. 4500l. The 


Mother muſt have + of the Eftate, viz. 2250l. and the 
Daughters muſt eac 


82 A Farmer, ignorant in Numbers, ordered 500l. to 


have ; of it, which is 11251, 


vided among his 3 Sons, thus: Give A, fays he, 4," 
B 2, and C Part; divide this equitably among them, 
according to the Father's Intention. | 
5 Firſt, 4, + and 3 of 500l. added together, make 3911. 
138. 4d. and, as 391). 138. 4d. : (El. or) 1661. 138. 4d. 
: : Fool. : 2121. 15s. 32d. 35 A's Part; then as 4 
: 2121. 158. 33d. 43 :: 1: 159]. 118. 5 4d. 33, Beger, 
and as 3: 212l. 1867 34d. 35 :: 1 1271. 138. 24d. 2 


£ C's Part. 


N. B. In the ſecond fiating 1 multiplied the ſecond 


Number by 3, the Denominator of the firſt Number, 


and divided the Product by 4 and by 5, the reſpeQtive 
Denominators of the third Numbers in the two lait Stat. 
ings, whence. B's and C's Portions were produced by a 
very few Figures. 'But C's Part might have been found 
by ſubtracting the Sum of the Portions of A and B from 
Fool. the given Dividend. The Reaſon of the preceeding 
Operation is obvious; for ſeeing that the firſt two Num- 


bers in the ſecond and third Statings are the fame, it is 


evident that the Products of thoſe two Numbers, in cach 
of theſe Statings, will be equal to each other, and in all ſi- 
milar Cafes, having found one of the Parts, the reſt ma 
be readily obtained by proceeding as above. 


28. A and B for the ſame Time made a joint Stock of 


7ool. by which they gained 1601. of which A received 
$21, more than B; what was each Perſon's Stock? 


\ Firſt, 


1 


de Wind F ene Benne, Mn. 


Fut, K err. 2 e i 6" 700. | 


5 EX \ eee tracy owe wht, 


A Lady was relied tar * ; who 1 b 

My Age if multiplied by 3 

Two ſevenths of that Produft tripled be, - 

The 8 two Ninchs of that 1s four z 

PN. oe Sor myApge; or never ſee me more. 

ppoſe the Lady was 21 Years of Age: * Anti- 

phing 21 by: 3, the Product is 21 ber 2 63, and two fe- 

nths of the Produdt is 63 * 3 ; which, being tri- 


2 pled or multiplied oy 3. the Products 18 * 3 ='54, and 


two ninths of this Product is 54 * 5 = 12; whigh- ought 

to have been 16; and then its ſquare Root would have 

been 4, agreeable to the Conditions of the ſion, 
Hence it will RY as 12: 27 «: + wy 20 e 


Age required, 


30. A Man flaited gig the Wind 8 Nille in an 
Hour and 20 Minutes, returning with an uniform Stroke, 
having then the Advantage of an equal Wind, he ſkaited 
backt the ſame Diſtance in 30 Minutes: Required the F. orce 
of the Wind 

Fiel) ding how kur- Unsted both zoith-and- againſt te 


Wind in any Particle of Time (as 1 Minute) and half 


the Difference of thoſe Velocities will be the effective In- 
creaſe and Decreaſe of His Calorityrine that Ne od ' 


. oned by the Wind. 


Thus, 5280 x 8.= 42240 Feet a 8 Miles: : 

Then, as 80 Minutes: 42240 Feet; : : 1 Minute: 
528 Feet; his Velocity per Minute wind the Wind: 

And, as 32 Min: : 42240 Feet,;: Min. : 1320 Feet 


bis Celerity per Minute with the Wind: 


Therefore his Celerity was augmented 8 by | 


= 


_ 


5 37. IK war wascht 25 Mues a Day, de N 
comes * in the ſame en ang 


nne 
* 


bse r t ALGBDBA. . 
C 


4 1 given Diſtance, {viz, 386 Miles) ſubtract the 

Th fg ee which be aprons ig Night, and divide 

the ee Space gained in a Day, as ly 

the Anſwer, if — — remains z iſ there be 

add to it the Space he comes back in a Night, 
that Sum by the whole Diftance travelled in a Day 

tient will give the Time in which he muſt travel © 

ay. But in the r 2 eis no Remainder. 

the uin for 25 — es, the Space gained i in” 

a ww ; and 386 — 6 = 99 — the Reſidue of the 


e Then 380 91, 5/29. Dorn the Niue 


b G of this Solution Err 1 
it be The Grown that he gains wil es 1225 Day 5 


fri te la Day be gs tis Journeys Ed. 


1 
34. There is a Sum of 1 . e divided among tres 
heck Monner, this if A har of B ſhall have 5. 


and C gl. how much muſt each Man have. 


Firſt, 3 + 5.+ 8 = 16, the Sum of the Numbers de- 
10895 the reſpective Proportions of their Shares; and 
| 3 + 16 = 62, 5, therefore A muſt have 62,5 x 32 
F 87,51, B 62,5 * 5 312, fl. and C 62,5 X 8 = 5ool, 


3 If A can do a Piece of Work in 20 Days, and B in 

5 K Js 3 in what. Time will it be finiſhed by A and B 
— — together ? 

Let the Work be denoted by Unity or 13 then ſince A 
can do , and B Part of it in a Day, it is evident that 
they both together can do 37 +7 = 7 xx Fart of it 
in a Day; and; as r: 1 Day:: : 12 Days, the Anſwer, 


24. A Perkin | in the laſt War was poſſeſſed of g of a 
8 he ſold 4 of his Intereſt therein for 4ool. what 
was the Value of the whole Privateer ? | 
- ,* Furſt, 2 of += 33 = 4 = three fourths of his Intereſt, 

which, by the Queſtion, ; is worth 400l. therefore it will 
be, as 4: 400k. ;: 4 ; 6661, 150%. * Anſwer: 


35. Two 


ut 
» 47 2 


16 
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Two Perſons purchaſed an Eftate of 1700. pef 


FEM Freehold for 272001. when Money was a 44 4 

Cent. Intereſt, and 48. per Pound La whe 

paid 150001): and E the reſt; ſome Time after the Intereſt 

of Money falling to 5 per Cent. and 28. per Pound _—_ 

Tax, they fell the ſaid Eſtate for 24 Years purchaſe ; 

deſire to each Perſon's. Share ? | 

_ Firſt, 1700 & 24 = 4080ol. what th fell the Eſtate 
for; and as 27200l. : 40800l.: : 15 : 225001, D's 

| = therefore 40800l. — 22500 l. = 18300l.” "E's 


Ss - SV 


8040 2 of Muſlin for $881. and "FE 
1120 per ee in Dealing I ou antby doing 
Far how much then was it id under the juſt 
A 
Here it is to be obſerved, that for every 200]. which the 
Muſlin coſt, I received in return (by felling i it 100 —16 
or) gal. therefore, as 841. : 1251. : : 5881, : 8741. what" 
che Muſlin fhould have been ſold for to gain 25 per Cent. . 
therefore 8751. — 5881. = 2871. the Anſwer. 


3. Suppoſe the Wheel T's n by its Rotation 
to deſcribe a right Line on the Ground 1 to its Cir- 


cumſference; and, admitting that the circular Velocity of 


a certain Wheel is to that of its Nave, as 2 to 3, and that 
the Circumference of the Wheel exceeds that of its Nave 
5 Yards: Required how many Revolutions this Wheel will | 
make in going 150 Miles? 

Suppoſe the Circumference of the Wheel to be I2 
Yards: then that of the Nave will be 2 Yards ; for 12 is 
to 2 as 2 is to 33; but the Difference of 12 and 2 is 10, 
Inſtead of 5; hence, as 10: 12: : 5 6 Yards, the, Cir- 


cumference of the Wheel: And 1760 X 150 = 264000, 


the Yards ih 150 Miles ; which, bein eee by 6, gives 
44000, for the Number of Turns or otations required, 


238. There is a Cannon of caſt Iron, whoſe Weight is 
654 Hundreds, it is required to find how many cubic or 
ſolid Feet of yellow Fir, laſhed to the above Cannon, will 


Firſt, 


| * to keep it afloat in the Sea ? 
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Firſt, 65,75 & 112 = 7364 Ibs. the Weight of the 
Cannon, _ as enges ib. the Weight of an Inch of 
caſt Iron, is to 1 ſolid inchthereof, ſo is 7 364bs. to 28535 
cubic Inches, the Solidity of the Cannon: Now a Body 
heavier than Water weighs' leſs in Water than in Air, by 


the Weight of ſo much Water as is equal in Bulk to the 
Body, therefore, as 1 cubic Inch of Sea Water, is to 


„037253 lbs. its Weight, ſo is 28535 cubic Inches (the ſo- , - 


lid Content of the Cannon) to 1063 the Weight of a 
Quantity of Sea Water, which is equal in Bulk to the 
Cannon: Therefore 7364 — 1063 = 630r lb. the remain- 

ing Weight of the Cannon, which is to be kept afloat, or 
bouyed-up by the Fir. But. x Body lighter than Water 
will ſuſtain 1 the Difference betweeñ· the Weight of 
the Body and that of an equal Bulk of Water; therefore, 


from ,037253 lbs. the Weight of 1 cubic Inch of Sea Wa- 


ter, take 0,023763, the Weight of a cubic Inch of Fir, and 
will have 0180 Ib. for the Weight which one cu- 
die Inch of Fir will ſuſtain in the Sea; conſequently one 
- Cubic Foot will ſuſtain 0,01349 * 1728 = 23,31072 lbs. 
and, as 23,31072 lbs.: 1 Foot :: 6301 lbs.: 270,3048+, 
- Cubic Feet, the Quantity of Fir ſought: 3 


39. If a Bath Stone 20 Inches long, 15 broad, and 8 
Incnes thick, weighs 220lbs. how many cubic Feet thereof 
will freight a Ship of 290 Tons Burthen ? | 
Firſt, 20 x 15 x 8 =, 2400, ſolid Inches in 1 Stone, 
which, by the Queſtion, weighs 220 Pounds, therefore as 
2400 Inches: 2201bs. : : 1728 Inches: 158, 4 Ib. the 
Weight of one cubic Foot of the Stone; and as 158, Albs. 
: I Foot: : 290 Tons: 4104, Feet the Anſwer. 


40. A Hare purſued by a Dog, takes five Leaps for 
the Dog's four ; but the Dog takes as much at three Leaps 
as the Hare doth at four. New the Hare being eight 
Hundred of her own Leaps before the Dog at ſtarting ; 
' how _ muſt each take during the Courſe ?- 
. * Since Dog takes as much at-3 Leaps as the Hare 
does in 4, it is evident that 4 of a Leap of the Dog's, 
make 1 Leap of the Hare's, and conſequently 800 of the 
Hare's Leaps are equal to 600 of the Dog's ; ates. the 
of | F | a 


1 


Eh 1647 Yards, the Anſwer, 


2 therefore A will be at the Place whete 


had ſold it for 28. 8d 4 


| and 100). — 
| JM : 2191. 128. what the Shalloon wo 
per * | 
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May wei Gon ofthe Digi dengs | 
| pos. ” D 1 Ld ring po the Hare 


—_—_ Hare's 5, 0 


or 3 of « Leap on he Hege 
** : boo : 9000 Leape ele by. he — 
+: 9600.28 5 412008 Leaps-ran by che Hare, | 
4 There is Rene PEE 
all fart ether, ”_ the ſame Way about it; A 
travels 5 Miles a Ws | C 103 when will they 


| n 

PFPirſt, dene, Cent B . d Dop, 
and, as 2 Miles: 1 Day-: : 73 Miles 36,5 Days, in 
EROS for the firſt Time after their 


therefore they have not all met yet, unleſs 
be al eue now, which 3s impoſidle, b becauſe A's 
ocity is not equal to B's, nor to C's ; but A goes half 


and C firſt met, in 36,5. Na 22 in which. fa eo 
Place 8 


| 95h TY PINOY Ti Rs + e | 
” 5 A 


fa 


e N | 

Je e g tho Rte of 33 + per Cent. a be 

I ſhould have loſt fl. be. 

e EE wel 
1 as » 100 Oi. : * e prime 

5 hs = Ml. ! gr iolaif it had 

* for 28. 8d, per Yard ; then as : 240]. :: 


ard; and as a8. 8d. 2 1 Wen FX 


43. A Gentleman hired a Servant for 12 Months, and 


agreed to allow him 20l. and a Liver wml he Raid till the 


ear was expired; but at the End. Months the Ser- 


- vant went away and received 12l. and the Livery, as a 


proportional Part of his . 2 What was the n 


dee 4 


8:is.4 of 123 therefore 20 * 18813. 3 

fg onths ; 21 l. 3 BA ind the 
very for 4 Mor r of the Near leh be ole 
have ſeryed, which is therefore $ of the Value of the Li- 


very aud therefore 33 * 3g. the Anſwer. = 


bag 44; Tf 5 Oxen or 7 Colts will +} the Graſs of 's 

Clo in 87 Days; in what Time 2 Oxen and 3 

Colts eat up the ſame. 

lk 5 Oxen be pagiralent in feeding to 7 Colts, then 2 

Oxen will be eq ual therein to 24 4 Colts ; to this add 3 

'Colts ; and you ; will have 5 + Colts ; "which will eat 
much as 2 Oxen and 3 2.45 ; and, as 7 Colts: . Day 

5 3 Colts: 105 Days, the Anſwer. 


TY "This atiniz 5 is inverſe; for it is Sni that the 
fewer Colts there are the 1 Time + they w will require 
- - fo eat the ſame > Quantity, | 


ot, What is the Difference Lites the Tatereſt and 
ount 4 W for 12 N at 5 per Cent. per An- 


1 "Fir, as F. Zobl. 251. the Intereſt of 
aol. for 1 = pt 25 x 12=30al: its Intereſt for 12 

N But 5 x 12=bol. is the. ntereſt of tool. for 12 
ears; and as 16ol, : bol. :: 500l. : 1871. 10s. the 
iſcount for that Time ; ; ere e 108. = 

| Wiel the Difference required. , | 

tn 4agr { 

: Acer its of Money was lent imple . 

which i in; N n amounted to 1 6, and in 15 Months 


.to 30 and 55 Principle and Rate of Fatereſt | 
PP Re 6=8,41. the Intereſt of the Sum lent | 


for (358 „or) 7 Months; and as 7 Months: 8,41. :: 
43M 1 181. the Intereſt of the ſalne Sum for 15 
onths; et ut 06—18=2881. the Sum lent : Now 


ſay, if 288 81. in T8 5 07 gain 15 Tae!” _—_ 


100l. gain in 12 
State it thus: If 1 2 „55 onths—84l. 
\ 4 A — Here 288 


* beat oe Divo, 118% Rx e 


ELEMENTS or ALGEBRA, © 


* 
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| ihe Dividend therefore 10080 — Per rig dhe rr 


required. 7 * s . TJor. TY9v 


A Gentleman dene Stn of' Ke Ie: Cent. 
2 e Intereſt, for 10 Honey ex por Ca 'of 


pn Tims. * Peres amounced to 925 5 demand 


| 3 


* and 360 = 060 th 
. 25 36600 nth me Fare fought. 


8. In ist Time Will 475) amen to'6461. at 4 per 
Cent. per Annum. 


Firſt, 646—475=1711. Intereſt of 4751, for the Tims 


ht. 
r . 
| 475 — — "171. Here 475 : 

4. 190, the Diviſor, and 171 & 100 '= 17100, 
Meese then T7100 4 =>- -Th00'= = 9 Texts the Anfwer. 


1 6 2 A and. B barter, A has 240 b 110zZ. of plate, at 


6s. 4d. the Qunce, which in truck he rates at 78. 2d. an 
Ounce and oy 4 Diſcount on His Part, to have * 

Specie; B has Tea worth gs, Gd. the 

A be rates at TIs. 2d. When "they he to tri 

"the Balance, A feceived but 7 ct. 2 Ur. 18lb. of Tea, 

y what Diſcount did A allow*B, which of them had the 


Pra 
n much, in an Article of Trade thus 


. 

7h, [140 x7 oz. S 1691 03. 4d 78. poke 
.=10d, A's, gain per Olince ; "then, as ren. 1 

2501 02s. 7 OL 98. 2d. the ks ages. 2 W's 
Plate; and'as Iz. : 7s. 2d. & 0 

What A fold the Plate for, 3 af 57 is be J. Tod. 5 
/7.=861. 118, 3d. 3, which A receives in Teady "Mo toy 
and the remaining Value for B 18 6991. 18s. 10d. 

11s. 3d. 3, or 519] gp 65 $; but 7 owt. 2 gt. 48H; Ne 
Tea 21 116 2d, "comes "to but © ur 479 791.18. therefore 


SS wt 6d. $47. 154 20 . s the 8 Nee, 
7 


2 


BLEMENT 9 er BA. A 


DO — = . 
E by che Lea; towhic E 
ene tlie Plate, and 
er for the | 608. | 


. $0... If A raiſes\ Goods Worth 16s. end 
al ws 


Months — 2a how high muſt B Pai Goods 
be r0:Months Credit. 
Firſt, 40s. — A gin by 308, in G Mende 


8888 e 
, Jos. * 
10 dſoncks: ä N 950 

. 27—10 ; — Here 0-3 ge=2fo 
the Diviſor, and 27 x 10 K 0 2 2700 the ividend, then 
— md = 10s. B's gain by 278. in 10 Months, 
Newer muſt raiſe his Goods to (27 ran 378. 


Hari x bought Goods far Geol. and ſold them d- 
| yo Kay giving 4 Mans Credit, hat. is gained 
per 


Put, wy” or fig = - gained 6ool; in d Menthe, 
and as bool. Anat) $4 = tool ait. 


188892. gar a 1055 
per Vard, but in barter with B will have 168. 4d. and 3 of 
the whole Barter Value in ready Money; now;it: B's Chath | 
be worth 168. 4d. per Vard ready Meney, how map 
Lande, of Cloth m B deliver to make the Barter — 
Firſt, from both the ready Money and Barter Value of 
„Ae (loch, take 3 of -A's — Price; and as the firſt 
Remainder is to 'the-ſecond, ſo is B's ready Money Price 
| 90 his barter Price. 


Ad. 
| Thus 11. -i. 44.— Ii. ad een 
8 98. 11d, : 128. 3d. 2 2 168. 4d. : * — 
Price, and ag x 1 = 164 Yards, of A's 
e ee eee | 
C2 The, 


Yatds, the Anſwer, 
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The ſame otherwiſe without finding: B's barter, Price. 
| Here g af 124: :Yards, at 765. Ad. per Vard, 2 
Sl. os. od. 4 and as 148. : 1 Tard : 1-5]. 08; od. 

xs Yards, the real-Quantity'6f: A's Cloth, Aan Bu 
dave for (Sl. os. od. 4) the teady Money:; therefore 244 
7 E Vards, is the remaining Quantity, and as 
e * ards 5 2 . 150 e e 


as before. . , 
N. B. The laſ Kang n c of hl ants es, og 


_— 4 =y K 2875 N 


8 x 
$4 #4 


dd Tier AB. and 2 Gel together 3 A 
(put into their joint Stock 400l. for 6 Months, B Gool. 

r 5 Months, — C 2680l..for 8 Months; with this 
Stock they gained 335l.-it- is required to find each Per- 
- Jon's Share of the ain, popomtionebie to: his W 
Time of employing TIEN: BETS e 
FFirſt, o Xx: I * . 5 ＋ 100 * 8 = 2400. + 
000 + 8000 = 13400, the Sum of the Products of their 
veral Stocks multiplied by their reſpective Times. 
e 23 3351. : 27 —_— er the Share 


Wr ee or 72 . 75 the Share of B 
.: 200 


as 1 

Ko and nd C5 . — have been obtained thus, as 
4: 60: : 5: 75 and as 3:75 :: 8: 200, or C's Share 
might have been found by ſubtraQting the Sum of A*s and 
B's Shares from the whole Gain; and ſometimes the 
a. be more readily found by dividing the Gain 
the Sum of the Products of their Stock aud Time, 
_ and multiplying the Quotient by each Man's particular 
Product. Aa 325 ＋ i340 55; then o25 * 2400 
2 6b. A4 Shares 25 * 3000 5A. e * 

0 22200]. ts, the very ſame as nr 6 5 x 


3 5 Dowes E Bool. 0 todd 1 in 13 
Months, 200: ar 4 Months, and 400l. at 6 Months; but 
9 to * but. . Payment of the: Whole, 
EF nt. x 1 e true eq uated Time 

is demanded? r e, er 
nr. ee Firſt, 


arp 


* 


K ww 


| hy ne REY e ee 
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ere Ter, 4 2 14 De a 0 1 147 
7. 7222 „ . N Ty 
"Fox. 5 0:: 100 285 "19 7 1 
189 rr 101 13 4: 100: 146 741314, 8 

rl 102 10 0 en 1085 ; 390, 225 


The Sum of the pr eſent Worths is 784,490 Rebe = 
by ng taken from $09. leaves 1550393 for mp 
e 


n by Queſtion 2 it will be, _ ys 
As 100l, + dend. .. Sl. 
784.4960) — 15,5 550393. . 


784, 49607 x 5 = 392248035, the Diviſor, and 15,50393 
* 1a * 100 = 18604,71600, then 18604,7 1609, + 
3922,48035=4:7 - Og 5 4 1 22] Jays, 


* 2 


35. A Perſon havi an Annuity left hi: for 4 Ye 
which does not —.— till the End of 5 4 025 
poſed of it for 53ol. allowing 4 per Cent to the Purcha- 
ſer, what was the Yearly Income? | 
Firſt, the Amount of 530). for 5 Yer, at 4 per Cent. 
is 530 + $8 K 4 * 5 6361. and the Amount, of 6361. 
for (4 Vears) the Time of its 8 is 737,7 öl. 
But 4 + „04 ＋ 508 + ,12 = 4,241. is the Principal, and 
Intereſt of 1]. for 4 Vears; and, as 424]. : 1l. ; * 7373761. 


1155 the Anſwer. 

N. If the Payments be many, you may readily; — 199 
the Intereſt of Il. by ate ker, the 325 of the Ex- 
tremes by Half the Number of 5 8 
56. How much muſt be * at Uſe fr 2 Years at 5per 

Cent. per Annum, to gain 28 
State it thus, OY T2 

If 100l.— 1 Year — 5]. 100 X 1 X 8 $000 

* 2 — 80l. then — 
| o 
= Zool. the Anſwer, 444g 


57. What will 1230l. 178. 6d. or 1230, 875, 8 
eee In- 


tereſt ? 
BY "ay 
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- Firſt, as/rool.. :'rogl; : : l.: Hesl. che Anwvunt'of 11 
89883 - =1,407108 e for 7 
Vears, therefore 1230, 875 & 1,407 1004 =. 47 + 
wh 1 36 4 ＋ uired, F 4 F 


rr for his Principal Ache Vr 5 1770, 


the South Sea at 659]. | 

Sl en is wah worth but 1 30l. . Gare, how 

much was loſt in the Whole: 

_ Firſt bgol. 130. = 5201. R * 
= $261. ; Jol. : 20801, loſt by the Whole: 


IF remitting to Holland at 18. Deni ge 
l ke Sterling 5 per Cent. is yr: of des the 


change when by Remittance I clear 10 vs 
Firſt, as 105L. :- 100l. :: 31s. Jr. 7 Flemiſh, 
= 7 25 alue o 1 Pound ; and as 100l. ; 


-- Jov X : I]. 138. 3d. +, the Wer. 


bo. If 4 of 6 be 3, r i Yo 40 de l. 
Aer + of 20 i 55 and as 2: 3: ts: 7s 


E . Vards of Englith be eq IP VE Blake ur 
AE and 100 Braſſes of eg to Jo Canes 
of Marſeilles ; how many Canes of es are equal to 
Foo Yards of Englith. 

Here, becaiiſe 74 Yards are equal to roo Braſſes, and 


100d Braſſes equal to 30 Canes; therefore the Braſſes may 


he rg Er wo 8 peration, and \ Parts Eng. > 4 74 
ng 30 Canes :: 100 Ng. : 40:35 
Canes, the Anſwer, | | FRET 


62. If 40 lbs. at London make 36 Ibs. at Amſterdam, 
and 9o lbs. at Amſterdam make 116 lbs. at Dantzick, 
how fe pw lbs; at * are mt to 130 lbs. at. Dant- 
21 

2 as 36 lbs.: ; Icolbs, at Lon- 

Gon, which are cul 2 85 bs, at ber Dantzzel becauſe 
90 Ibs. at Amſterdam are equal to 116 at Dantzick) and 


316 1bs, ; , 1091. ; 7 7 0 7 7 112 lbs. 75 the Anſwer. 
63. A Baker 


ing 280 lbs. 7 Sacks he bought at 255, Sack, 10 
2 the * 5 pe Sack; this Flour | he 
mangles all together, and deſires. to know how he muſt 
. per, Stone (or t4gbs.) © gain 5ol. per Cent. by the 


Firſt, 25 * 7 + 30 „ 10 + 37. * 5 = 660 Shillings, 


the, prime Colt of the whole Mixture; and 290 Ibs. x 22 


= 6160 lbs. = 440 Stohes,. in the 22 Sacks, then as 440 


Stones: 660 Shillings :: 1 Stone : 1s. 6d: the Prime 
Coſt per Stone; and as 100l.: 150l. : 18. 6d. 28. 3d. 
per Stone, the Anſwer. $I <a xi | 
64. Hiero, King of Sicily, ordered his Jeweller ta make 
him a Crown, containing 63 Ounces of Gold; the Work- 
men thought ſubſtituting Part Silver therein, to have a 
proper Perquiſite, which taking Air, Archimedes was ap- 


8 examine it, who, on putting it into a Veſſel of 


ater found it raiſed the Fluid, or that itſelf contained 


8,2245 Cubic Inches of Metal, and having difcovered that 
the Cubic Inch of Gold more critically weighed 10,36 


Ounces, and that of Silver but 5,85 Ounces, he, by Cal- 


culation, found what Part of his eee Gold had been 
changed, and you are deſired to repeat the Proceſs? 
"Firſt, 63 + 5,85 = 10, 76923 folid Inches, in 63 Oz. of 
Silver, and 63 ＋ 10,36 =06,08108, in ditto of Gold. PP 
Their Difference is 4,68815 ; but the Difference be- 
twixt the Solidity of the Crown, and that of 63 Ounces 
of Silver is (10,76923--8,2245, or) 2,54473, Cubic In- 


ches; and as 4,68815 : 3 Ounces : : 2,54473 : - 
C 


34. 185 Ounces of Gold, and conſequently 63—34,1964 


8036 Ounces of Silver. 


65. The, battering Ram of Veſpaſian weighed, ſuppoſe 
100900 lbs. and was moved, let us admit, with fuch a 
Velocity by Strength of Hands, as to paſs through 20 Feet 
in one Second of Time, and this was found ſufficient to 
demoliſh the Walls of Jeruſalem; with what Velocity 
muſt a Bullet that weighs but 3olbs. be moved, in order 
to do the ſame Execution ? | | 

wy "CS Note 
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A Baker purchaſed 22 Sacks of Flour, each con- 


- 
* = 


and ſo far is the Diſtance of the Cloud, 


24 ELEMENTS er ALGEBRA. 
Note. The Momentum, or Force, with which a moving 
Body will ſtrike any Obſtacle that lies in its Way, is 
equal to the Velocity of its Motion multiplied. into its 
Quantity of Matter, and allowing that the Weights of 
Bodies are reſpectively proportienable to their Quantities , 
of Matter (as it is 4 they are) it follows, that the 
Product of the required Velocity of the Bullet multiplied 
into its Weight, muſt be equal to the Weight of the 
battering Ram, multiplied into its given Velocity; hence 
it will be reciprocally, as 1000001bs..: 20 Feet: 30 lbs. 
: 66666 Feet per Second, the Velocity of the Bullet as 
required. 55 e 


66. Taking a Walk on a calm Day, and ſeeing the 
Flaſh of a Piece of Ordnance the Inſtant of its going off 
at Languard Fort, and hearing its Report 40 Seconds af- 
terwards; required the Diſtance from the Place of Ob- 
ſervation to the faid Fort, admitting the Velocity of 
Sound (as it has been found by Experiments) to be uni- 
formly at the Rate of 1142 Feet in 1 Second of Time? 

Firſt, as 1” : 1142 Feet :: 40” : 45680 Feet, which 
being divided by 5280, the Feet in a Mile, . gives 8 Miles 
5 Furlongs 2 the Anſwer, . 

In the very ſame Manner you may meaſure the Diſtance 
of the Clouds produeing Thunder and. Lightning; for 
ſuppoſe from the Inſtant we obſerve the II 5 to the Mo- 
ment we hear the Stroke of Thunder, we number 4 
Seconds, then it is plain the Sound has come 4 Times 
1142, that is 4568 Feet, or ſomewhat above 4 of a Mile; 


: 


known by the firing of Guns, 


67. If a Body on the Earth weighs 3600 Pounds, what 
will be its Weight if it be elevated 10000 Miles above 
its Surface, ſuppoſing. the Earth's Semi-diameter to be 

4000 Miles? Thi, MRO een | 

Here the aſſigned Diſtance of the Body is 10000 +4000. 
=14000, Miles from the Earth's Centre, equal to 1400 
＋ 4000 = 2,5 Semi-diameters of the Earth from its 
Centre; but the Body when on the Earth's Surface is one 

Semi-diameter 


In like Manner, the Diftance of Ships on the Sea is 
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Semi- diameter from its Centre, and the attracting Power 
of Bodies decreaſes univerſally as the Square of the Di- 
tance from their Centres increaſes, _— granted, it 
will be reciprocally as 1: 3600 lbs. : : 3,8, that is, as 
1: 3boolbs. :: 124 : 2934 Pn the Weight of 
the Body at the Height ed. F wand 
68. What is the leaſt common Multiple of the nine 
Digits, viz. 1, 2, 64S 6, > 8, 909 - 
Firſt, the leaſt common Multiple of 2 and 4, is 1 * 4, 
or 4 (for 2 is the greateſt common Meaſure of 2 and 4) 
the leaſt Multiple of 4 and 6 is 4 * 6, or 12; that of 12 
and 3 is 3 X 12 or 12, that of 12 and 8 is 2 Xx 12, or 24, 
that of 24 and 9 is x 24, or 723 and becauſe the Reſt 
of the Digits, viz. I. 5. 7. do not admit of a common 
Diviſor among themſelves, r than Unity, nor yet 
with (72) the leaſt Multiple of the other fix Figures, 
therefore 1 X 5 * 7 * 72 = 2520 is the Multiple re- 


69. If 12 Oxen will eat 34 Acres of Graſs in 4 Weeks, 
and 21 Oxen will eat 10 Acres in 9 Weeks, how many 
Oxen will eat 24 Acres in 18 Weeks, the Graſs being 
allowed to grow uniformly ? 8 5 
Firſt, if 12 Oxen eat up 33 Acres in 4 Weeks, then 
21 Oxen will eat 13 4 Acres in 9 Weeks: For as 12 X 
4: 31 A.:: 21 * 9: 134 Acres; but 21 Oxen eat only. 
10 Acres in 9 Weeks, therefore, in 5 Weeks, 10 Acres 
become by the Growth of the Graſs equivalent to 13 5 
Acres, and conſequently 13 1—10, or 3 4 Acres is the 
Increaſe upon 10 Acres in-5 Weeks; for it is to be ob- 
ſerved that 34 Acres-is the real Quantity which 12 Oxen 
eat in 4 Weeks without any Increaſe of the Grafs ; ſo 
that the Time of Increaſe upon 24 Acres is only (18— 
4, or) 14 Weeks, therefore ſay, if the Increaſe of 10 
Acres in 4 Weeks be 3 5 Acres, what will be the Increaſe - 
on 24 Acres in 14 Weeks? Anſwer, 21 Acres; for, as 10 
 X5': 34 :: 24 Xx 14: 21 Acres, which, being added 
to 24, gives 45 Acres for the whole Quantity of Graſs, 
which is to feed a certain Number of 18 Weeks, 
and in order to find this Number, ſay, if 12 Oxen in 4 


, 


Weeks 
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Weeks:eat 3 Acres z hoe many Oues in 1 Weak: 
will eat 45 Acres: State it thus, 


| F A an. — "oa 
«RR — e ATT IT: 


18 * 60 
6 Ons, the Nunibet fought, In na ; 


Reid the Length of a, 8 which tall | 
| ville 8 Fimes in a 4 Minute? ö 752 
oa It Jag beat found'by Experiments, that 2 Pen- 
datum 39,2 Inclles long, in os Latitude vibrates 60 Times 
in 1 Minute; and that the Lengths of Pendulams are to 
one another reciprocally as the Square of the Numbers of 
Vibrations made in tlie fame Space of Time; therefore 
as the Square of 46, Jad is 2304, is to the 1 0 
4 to, which is. 3600, ſo 0 Inches, the Ken | 
tze Standard W to 61,25 indes the Length of 
| the Fendulum required. 4 «ts tes 


71. What Proportion is Gee between the Arpent of- 
France, which. cantains 100 Square Poles of 18. Feet 
each, and the Engliſh Acre, containing 160 Square Poles | 
of 16 3 Feet each, conſidering that ce Length of the 

French Foot is to the Engliſh as 16 to! 5 
Firſt, 18 & 18 „ 100 = 32400 French Feet in an 
Arpent; and 16,5, x x. 160 = 43560 Engliſh Feet in an 
Acre. Now to nd how many Engliſh Feet are equal «| 


240% the Feet in an Arpent, it will be reciprocally as 
101 : 32400 :: I that is, 256. : 32400: 3 28 
36864,, the Engliſh Feet in a French \"Arpent.: 8 
the-Engliſh Acre is to the Arpent of France * 485 
to or as 605 to ria. 

N. B. The Numbers 43560 and 36864 were re- 
ſpectively reduced ta 605 and 512, by ding cach of them 
by 72, their greateſt common Meaſure. 


— —— — = —— — — — . — 


— _ 
— — — — * 
K = a — 
1 RR h ̃ ͤů Fp P 0 eee —— . — — Ir a 
* 
p * A 
. \ 
” 4 W. 
\ 
- 
wr * 40 bo 
= = 
* ” 
- 
* 


72. Suppoſe a Farmer covers à Field with Muck or 
| Manure, and lays the Rows parallel to each other 8 Yo 
| aſunder, 5, Heaps. 014 L. a Load, and. ping 
3 | Diſtance from. Heap to. Heap in the Rows to be 6 Vids 
= from their, Centres; how many Landa will he lay on an 
I Acre at this TW oy 
4 Firſt, 
| 
| 
| 
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- Firſt, 9 X GC 5 = 240 ſquare: Vards, the Area which 
- Load oovers, and an ee 1 
therefore * - bay =» 20/7 & 


| — nv, 5 

——ů—— Guin 

21 Rods, and the Side eng eee Mains. 
Firſt 11 &. 10 2 

110 ſquare Chains in 

11 Acres, and 110 

8 = 1375 Chain, 


or 55 R ual to 
22 


4. F e and Breadth of n Rectan- 
Cooler be 94 and 40 Inches a how deep 
muſt it be to contain 120 Ale Gallons ? 

Firſt, 282 „ 120 33840, the ſolid Inches in 120 
Gallons, and 94 * 40 = 26 Inches, the Solidity of the 
Cooler at 1 Inch deep; then as 3560: 1 Inch: 3384⁰ 
9 Inches, the Depth required: 

y any two Dimenſions of a Cooler. and 
its Solidity, the reſt may be found by proceeding as above; 
= ſame may be obſerved of a rectangular Ciſtern, Tun, 


| Thus, in the foregoing Example on the Cooler, it will 
be as 94 x 9, or 846 Inches, the Area of 1 Side is to 1 
Inch, ſo is 33840 Inches, its Solidity, to 40 Inches, its 
Breadth ; and as 40 x , or 360 Inches the Area of 1 
End is to 1 Inch, ſo is 33840 Inches" to 94 8 its 


Length, | 


75. If the Diameter of a. Cylinders Baſe be 34 Inches, 
what muſt be its Length to contain 30 ſolid Feet? ? 
Note, 0,7854 is the Area of a Circle whoſe Diameter 


is 1 and i the Square of the Diameter of any Circle be 
multiplied 
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multiplied by, 854, the Product will be. its Arra. "This, 


34 * 34 */37854 = 90), 9224 is the Area of dn KA 
of the propoſed Cylinder; * * 30 2 51840 is its 
3 = as 3 I Inch TPP: 5997 +, 


| 8 Length required. 


"nb. © B-reprefipats' the Didadeh bf. a River, a 


nn Object on the further Side of it, to which we cannot 


h nearer than the Side C; but the Land on this 


ear 
Side being level and convenient for taking Stations, from 


which the Breadth of the River e readily found, and | 


is here required? 


From any Point E, wake r E C meet BC pro- 


eld to A, and uke ID = DC, then E D will be per. 


icular to 
A. - equal \ "es | 2 0 
5 25 135 join I 


405 K Hl till . eee 
B E L be- A t 1068 
comes a right Line: You may y eaſily perceive N ) when 
B, E, and . are A nee in right Line, by ſerting up a 
Araight Stick perpendicularly at E, and another at L, the 
right Lines A CB, and A HL, are formed by ſetting up 
2 ick in the fame Manner at each of the Points A, C, 
and H. This premiſed, let us now upon that by. 
meaſuring the ſeveral Diſtances on the Land, we find 
AC = 128, AL=100, H E = 3o, and HL = 10; then 
in the Ri ht-angled Triangles A 3 'L H E Lair being as 
HL: HE :: AL: 7 4, aa 0": 2.100": 
=A'B, and 300 — 128 (SAB — AG) = een er 
CB, i B, the Breadth of the River ſought, 


77. To find the Altitude of a Tower, Steeple, &c. 
when its Diſtance is inacceſſible, admitting that the Foot 
of the Tower and Places of Obſcrvation are parallel to the 
fame Horizon ? : 


' 


9 
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Let B C be HO 20 T 2 
the Tower 10 wreancy D vu. 
Whoſe 1 N e ee ve, 

ſou; (4 = 
3K ſe we * 

cannot any 1 
"nearer 2 it 'F Tr M — 
than the Place — | 
E; find the A E. | ; | 
Diſtance E B OTE | 
as in the laſt Problem, which ſuppoſe e 8 
_ let there be placed 1 * 
Stick E D, l; * nr one 


Boy ers ene 1 
Stick above the ſhorter, viz. HD-=4 F 
Diſtance between thoſe Sticks, viz. A 
Feet, let FM be parallel to the Horizon A 
(SEH) = 5 Feet =BM; 1 FI 
+ EB = 100 + 8700 = 8800 Feet; and i 
Triangles F HD,/F M Gi it will be, as F 
FM: MC, that is, as 100 : 4 : 0 
to-which-add 5 Feet (equal to A F 2B 

will have 357 Feet, or 119 Yards, for the A 
Dee Wi 


78. There is reg cylindrical Rod gs Inches lng 
at the Extremities of which ag x ol two Weights, 

the one of five Pounds the * ary — 1 de 
Point of the Rod Where * We will be in in 
EquitÞrio? 4. 1 


of the Rod, ſo is either of the Was ara Diſtance 
rom ASD: AB Weight to the Point of Balance; 
— as A TROF 770 rb BG 


2B A * Wo 2 — 
Tt gl 
[ 


4 , 
* 


+ 55, or N 

5:15 Inch caval to 
A C, the Diſtance from 

A the 7 Pa Weight to C, tho Paint of Balnce uf 
; * oe, ' theſe 


* 
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theſedtwo Wei But if it were required to find the 
Moonee, Gravity of the Rod and the typ 
eiphts, then the Point of Balance will be {omewhgc 
Witte t from that above found, and may be eaſily ob- 
| For inſtance, ſuppoſe the Rod weighs one Found 
i en it js evident that the Mymentum of the Red alone is 
equal to the Force of · one Pound at the Centre: Now 
the Length of the Rod (the Diſtance ſrom the Cen- 
tre to-irs End) multiplied into its whole Weight 1 Pound, 
added to its Length, multiplied into the 5 Pound-Weight 
is 48 2015+ 30 * 5. or 198; this divided by xg, the Sum of 
the two Weights and the Weight of the Rod, gives 15 
Ir Inches, for the Diſtance from the 7 Pound Weight to 
the commen Centre of Gravity, and is the Point on 
"which the Rod will he kept in Equilibrio, hen its Weight 
is taken into the-Account, as it ought: The firſt Methad 
news only how to find the common Centre of Gravity of 
Bodies when their Centres ate joined by right Lines, de- 
Noting! . e 


o. g B, and D, 10 Bodies wei 

Pounds reſpeQively ;-the:righ 

the tres of A a 40. Inches Jon 

> between:the Centre of Gravity of A 

| Cen of the Body D is 8 Required the com- 
ber roots ere e eee as 


ghing. 4 2, 
t Line Mhich Jvigs 
, iand the Dis- 


and R as i e dat 
Problem, thus, as A 
| B B.:: A 
B. that is, 2816: 40 
2 4 : equal.toC 
B, and the Point C is 


Welte of the 2 Bo- 
dies A and B, via. 
16 Ibs. is accumu- 


and B, and be 


— 
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tated into the Point C; and fay, as RT BTD: 
:: D: CE, chat is, as 25 Ibs. (the Weight of the three 
Bodies) : 50 : ; 9 lbs. : 18 Inches, equal to C E, and the 
Point E is the common Centre of all «their Gravitation, 
In this Manner you find the common Cetitre of Gr 

for any Number or Syſtem of Planets. dee 
| Philoſophical Grainmar, Fage 95, ſecond'Edition, | 


80. What Weight will a Perſon be able to deep in 
Equilibrio who preſſes with a Force of 420 lbs. on the 
End of an equipoiſed Leaver 60 Inches long, which is to 
meet tha convenient Fulcrum or Prop (on which it is 
movable) N 12 Inches above the other End of the 


* : " 
n 3 | 
Sn 
41 - . 


114 «A, * * 
7 ö 
„ % 1 
\ -— 4 
0 * 1 f 
- 1 % k " _ 
i - £. * ” 
. 7 I » . 4 L # . 
\ j , » 
4 Ss "3" = % 


Let P 1201bs. the Power or Force with which the 
Hand preſſes on e Eid of the Leaver at E; let DE 
(= 60 Inches) repreſent the Leaver movableton the Ful- 
erum at C; then will DC = 12 Inches, and C E= 48 
2Inches, and let be Weight ſought be deneted by MW, then 
if the Leaver be moved, the Diſtance DE wi — 
the Celerity of the Weight W, and C E chat of che Power 
P, but the Weight -multipli —— Says 
4 therefore, the Power: 


into C E, its-Diftance from, the Centre of Gravity 
cof Leaver, | muſt be equal to W multiplied into D C, its 
Miſtance hom the ſame Point, ſor the Force on each Side 
of the Fulcrum C muſt be equal, otherwiſe the -Equili- 
rio would be deftroyed, ; therefore it will be retiprocally 
a 8 = "Weigh that is, as 48: mo lbs.: : 12 
: 0 e Weight required. 

So that if the Hand preſſes on the End of the Leaver 
- with a Force any Fhing greater than that of 120 ths. it 
will raife/the Weight W -of:480 Pounds, placed as: here 
ſuppoſed: And though there be Leavers of . 


* 


4. 


— 


aulti- - 
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ES qt what i bees fol SAO; ee 


* 1 


15 £4 ACE s 4 Tackle of Pally ere 

"ene A is fixed, and each h a my fired. to the Weight 

W, conſiſting of 28 cwt. Now admitting E and. C to 

5 riſe and elend freely with the Weight 55 it. is required 
find what dT ko the will fultain 


— 

99 2 in 2 4.36 4 
ic ee In eaied 
one Inch, the Rope A B will be] ened as much; and 
- ſo\the Pulley C will deſcend one by which Means 
- the Rope C D will be len two Inches, and one d 
de riſing of the Weight W]; wherefore the Pulley E will 


deſcend three Inches; n tie Rapd E P uill be 
ſix Inches (namely three on Nach; Side): alſo, 
ce Riſing of the Weight will cauſe it to lengthen one 
Inch more, ſo that the Power P goes through ſeven Inches 
while the Weist W riſes one, hence it will be reciprÞ- 
- cally as 1: W : 7: P, chat is, as 1. 8 14 
$008; the Force at P required. ar the bx 7 
; 82. FS 4 df nol. per 3 * 
paid ) Years, what will den da „ cR com- 


Intereſt? ; * 
3 | — Firſt, 


ELEMENTS or ALGEBRA. 31 
Firſt; 1 add 1. to (1,06) one Pound and its Intereſt for 
one Year, and the Sum is 2,06 the ſecond Year's Amount, 5 
this multiplied by 1,06,” and the Product added to 11. 2 
31836 for the hired Year's Amount, which yg Frm ke- 
wiſe multiplied by 1, 0, and the Product added to 
374616 for the fourth Year's Amount, and by per. | 
ing on in this Manner you will find the ſeventh 
Amount of fl. to be  8.3493837649836, which 
- multiplied by 20l. che 5 OT Le ke * 
157l. 177. 5 4d. the Anſwer 
What Anhuity ty, 26 ee FRET re . 
purſe for N20l. . 86 6 per Cent. compound In- 
"Fir, x + 1,96 4.58" + r,00* = 4,374616, che 
Amount of 1 Pound for 4 Years, and its Amount for for 7, 
Years, is 8,393837649856, which, being divided by 1,007; 
or e og +, AN- 5,5823814 -þ, the preſent Worth 
W as "5,58238141.. : 1. :: 120, 
ke: 2 85 6 or 21]. 108. 9 d. 3 Wurd 
peration you may compoſe a Table exhibiti 
the preſent Worths . I]. 2 any Rate and Time; and 
Tele eren to Queſtion 82, you may conſtruct a 
able thawing the Amoune ound — Time 
Mg gu ;, but if Unity or 1 be divided by the 
9 50 et il. ber e eee | 
f the Quotient will be the —.— which II. will. purchaſe 
ble 


that r at the Rate affigned ; whence alſo a Ta- 
W multipl lying the Sum, with which 
1 is to 


NE conſtructed which readily produce the 


Number in the Table corre-. 


nding to pn 7 Tine ant Rate of Intereſt. For 
Ps 5 in the Ja Queſtion, if Unity be divided by 
5,5823874, the: Quotient will be 0,179135, Which, being 
multiplied; by 120,25, _ 21,5098, or All. 10s, 544 
for the Annuity, the very ſame as as before, 


I ſhall ſolve the next two — pSots 33 double 
ran, but a wap the — 2 | 
rug 2 2 Error. of the other Ars 


þ && wv 


Method uſed ſometimes by Ne . 
D \ . 


% 


_ SIGH ». A . - 15 Aaving 
- Number$ for 3 jou =P tio! Wel Wi 
ing ko the 1 nd having 
Error od the r i rope 1 8 


* ſuppoſed Ni 
a 


3+. ELEMBNTS, nigen 


e 


taken eee 


92 nie, or. t 05 Mes 1525 fon ky | 


5 + Or. both 


4.5 hy {YE B. ; 
nber, Which is a 5 0 oft F belong 
ing to the leaſt Error, and is to b 25 8 a 
from it, according 7 of that Num 
little 15 tog great. J Hou try this bur 
and the near 27 Ute Fein or ge take a w= 700 
Number, . then find their- Fu oy wag ; 


Heere 1 l ee ity TAY 
* 
* e we why 


of $9.5 Soto SA allo 

0 . Intetreſt Vis allowed? 

find the Amount cf II, for 18 Yeats, at any 

med Rate of Ritereſt; this may be. ſpeedily done \ 
ce 

18 6,46 87; and is : 


Lopirtithms, Lojiivehiens, thus, ſuppoſe the Th eſt to de 5 per Bo | 
in 1 
202 N Fe * Ferm in a Pate of Num 


f 1 18 the Ratio (that is, the Amount 
dy bop df 699 e bn ; from "which | 


E 


— rt been Fear Fen) 3 gk WT gh, wh, 


take (I.) the firſt Term, dwide e Remainder by the 


Ratte, leſs one, 'to the Quotient zud the Hiſt Terhi, and 
you will have 22302 — 1 + 1,051 4 2292 += 28,132 
the Sum of all the Terms, or che Amount of fl. for 1 
Vears, and Ge 0 * 50 1406, 6l. is the 
garen the fame Time, Which is too much 
2 „0 W 5, or, 63,8 whetefore' I make's 


| Suppob ition at 4 pet Cent. and we "as before, e 


Amdunt to be 1482,25). 'whith" 8 little b y 60.5. 
hence as 124,35 the gum . is to 1 the Dit- 
ferente of the ſuppoſed Rates, F653 * 66s, the leaſt Error, 

n — to 45 the” te 9 _ 


— 


Cc 
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1 for the aſſumed Rates of Intereſt 
once cor eing that the Intereſt comes out near 


' 4 per Cent. I therefore make Trial with 4 J, and find it 


to ſucteed ; for the Amount of 11. for 18 Years at 4 f per 


Sent. is 26,855, which, being multiplied by 50, the Pro- 


duct is 1342, 751. the given Amount; therefore 4 f per 
Cent. is the. of Iptereſt required. | Ie 


85. Suppoſe a Bookſeller purchaſes a Werk for 40l. 
and pays for Printing 100> Copies thereof 151, for Paper 
201. and for Advertiſing and other incident Charges 10l. 
Now if he ſells the Edition at 3s. each Copy in 10 Years 


Ea 5 100 Copies every Year) what does he gain per 


Here the Bookſeller lays out 851. to purchaſe an An- 
nuity of 1 fl. per Annum, to continue 10 Years, and 

ntly the Intereſt is pretty high, therefore I aſſume 
it at 14 per Cent. and find what Annuity' 851. will pur- 
chaſe for 10 Years at this Rate of Intereſt, 


Thus, the Log. of 1,14 the Ratio is',0569048, this 


multiplied by 10, the Product 0,569048, is the Log. of 
ro vari gy 3 


e neee 
HFlence by a Theorem in Geometrical Progreſſion (de- 
monſtrated in the Algebraic Part of this Work) we have 


e 


Sehn, the Amount 'of th, 


* . 


1,4 — 1 0,14 


for 10 Vears;; and as 1,14", chat is, as $707 21: : 19335 
: 5,2 the preſent Worth of il. for the lame Time; and 
by Problem 83, it will be as 5, 2: 1 : : 85 : 16,346, the 
Anphuity which 851. will purchaſe to continue 10 Years at 
14 per Cent, which is too much by 16,3461 5, or 1,346 3 
8 I aſſume the Rate at 12 per t. and proceed- 
ing as above, find the Annuity which 851. will purchaſe 
at 12 per Cent. for 10 Years, to be 15,039, which is too 
much by ,039 ; hence,” as 1,307 the Difference of the 
Errors is to 2, the Difference of the aſſumed Rates, fo 
is ,039, the leaſt Error, to ,05, which being taken from 


12, the Rate from which the leaft Error aroſe, leaves 
11,95, or 111. 198. for 1 Gain per Cent. required. 
9 2 . 


From 
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and it will be found upon Trial, that the e 
. INGO N= one? e eleven FO % a 


856. A Bend wis ek in 'the W. of May 1777 at 6 
| per Cent. per Annum fur the Sum of 1 5b ol. On the 13th 
of July 1777, Torsl. was paid off, and a freſh Bond en- 
tered into for the Remainder at Cent. per Annum. + 
At the Time the Intereſt of this laſt was 1561, there was 
paid off 8961. © The eld Bond being then taken up, a new 
one was given for the Reſidue, which bei! paid” off on 
the t6th of February, 1782, the Bond-Owner took no 
more than 3221: 168. in full Payment: At what Rate then 
did he take Intereſt per Cent. per Annum, upon the laſt 
by 00 e * Ju f 
rom a7 13 to 13. 1 775 are 

Years and 73 Days, eq 2 Vears, and, as - rool. & 
1 Year: 6l. :: 1500l. 3 5581. the Intereſt 
of r500l. for 6,2 Years ; therefore A508 00 ＋ 558 — 1018 
S io 4ol. which remained due to the Owner of; the Bond 
on July 13. 1777» ond as 100], —— 1 Year m—— 51. 
| hence 156 x 100 + 1040 „5 3 Vears, the Time n 
which. the Intereſt of 10401. becomes equal to 1561. fo 
that on July 13th, 1780, there was due 1040 + Fl 
= 3ool. but 9s, July 13, 1780, to February 16th, 1 

1s 1 Sn and 219 Days, equal to 1,6 Year, in which 

Zool. amounted to 3221. 168. or to 322, fl. therefore — 
— 300, = 22,81. is the Intereſt of- 3091. for 1,6 Year, and 
as 300 X 1,6 : 22,81. : : 100 „ I TM: or 41. 1 58. 
the Rate per Cent, required. | 


"oo Two Skips failed * two Ports in the Latitude of | 
51* 25% North, _ Eaſternmoſt between the North and 
| Welt, the other between the North and Eaſt, till they both 
met in the Latitude of 58* 30! North, when the Angle 
made with each others Courſes was 74 and upon com- 


paring their Reckonings er, found that the Ratio of 
the Eaſternmoſt Ship's e was to that of the Weſt- 
Kea wired each __ $ Courle, Diſtance 


ernmoſt, as 5 to 3; 


1 Yy 4 
a 


From 
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From theſe two Operations it r very/ealy 
Namder may be involved to high Powers by er rein 


failed, and Departure, together with the Ditance 0 the 
two Forts. ; 
3g) * ö N - 
Dies the Rig he- "ar ae 
lines A N, FN, 0. N. — D 
containing the | NX #8 
ven 'Angle A * 

ee then 2 E 

N - denote- 1 | 5 
Te Pls we | | 
the Ships met; 1 | 
join A Band let = wa 
A and Bdenote + Ga Eo WT | 
the two Ports | | 
_ from which the 


the Diſ- 

tances failed he 
denoted by A N and B N reſpeRtvely make NS 
dicular to A B, draw the Meridians A C and B 
rp and be Courkes fee draw the Departures 2 
| urſes ſteered are the Angles C A 
D BN, > in the Ve- . AN B, we have 8 

8 3/—51* 25/=7* 5, and 7 5/ x bo= 425 Mil 

ifference of titude ; and the Sum of the Ang] 

the Baſe = 180* — 74" = 106% hence it will be as 8 
-the Sum of the Numbers repreſenting the Ratio of the Sides 
is to 2 their Difference, ſo is the Tangent of 53˙, 
the Sum of the Angles at the Baſe, to the 8 8 of half 
their Difference; that is 


As the 1 of 8, which is 09030900 | 


© @ 440 
_— 


* 
— — 
1 


756 


2 Z Z 4 
1 5 


E 


g Is to the Log. of 2 903010300 
So is the Tangent of 53 180228856 
To the Tangent of : 18˙ 21 55208256 


CAN, the) 
N. by E 1er and the Angle 5 N = 53? - 18 1 


Sine of the Angle NAS (71*21/) is to 8 N 12 Miles) 


Miles, equal to AN; then 
B N; and as Radius is to A 
gle CAN (1 (18? 29”) to 14 43,424 Miles = C N; laſtly, 


es et EA 2K . _— — — 
* 
* 
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Then the AngleNAS = 53? + 18* 1' = 21/- 
whoſe Compl 3 Rs EPA 
's Courſe 


=34* 305 whoſe Complement 55 21/. is equal to the 
(Angle NB D, the) Eaſternmoſt 252 2 e : 


fay, as the 


anſwers.to. N W. by W. nearly... 


Now to find tte Diſtances and 1 


the Difference of Latitude, Io is Radius (900) to 44, 
25 X 4 274745 Miles = 
i the Sine of the An- 


as Radius i 6 BN, ſo is the 8 e bf the NBD to 
614,923 iles equal to D N, whence-CN NBA 
143424 + 614923 = 758,347 Miles CDS AB, 
the Diſtance between | the Ports. WT 


—— POT DIORES TT. 


88. Four Men have a Fum of 


Pal. bt LA 2 
to be divided 


among them in ſuch a Manner, that the firſt ſhall have &. 
of it, the ſecond 2, the third u and the fourth the Re- 
mainder, which ,was 281. that is the Sum? 


Firſt, 1+ — 4— 4 = +>; the Remain: 7 4 


the Queſtion, is equal to 281. Ants t: 2 
the Anſwer, 


- 89. It is 3 AO her far the Eper g 


certain Village, fituate by, the Side.of the River 
in 52* 8/ North Levtude,: are ad Jn a Minute's peels 


by the Earth's Rotation wh its Axi 
| Firſt, I find how man Met vill mk = Degree af 
Longitude i in the Latiti 225 thus, .,. 

As Radius (1) is to "= 26 the Co-line off F 52 , 


ſo is 6 Jule a De . of ongitude on the 7 pune 
0 42.6 


60907 Miles, of a Degree of Longi- 
2 — 52585 which being divided b , 

wrote Seay a Degree of Longitude is deferibed in 4 

nutes, gives 10,6652267 5 Miles for the. Velocity, 5 

Space, through which the illage'paffes in each Minute of 


And by proceeding x above, you may conſtruet # Ti | 
£2) 


\ 
- 


but is vaſtly 


| devoted the firſt. tters of the 


at che 
Numbers or vantities between ne lace . 
ded together in one mo Thus 10 + | cxproties e 
ee Sum 
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Miles will make a. Pegree | 
E at ev wn. and Minute of Latitude. 7 


In chis Solution 1 have uſed natural Sines to the Radius 


5 1.8 2 the ſame may de performed by artificial? ines; ue 


cation of Algebra to "Trigonomeery, we . 


8 — e the natural Sines and Tangents, and they 
be dual multi ws divided, &c. las Occaſion requires) 
by the Rules of Arithmetic, 


730 that the aboy bove Opera alſo ferve as 4 relimi- 
nary to the'Uſe of the Table Fs N Sipes, & 13 


In this Operation I have reckoned 69. Miles to a De: 
on the Equator, fo that the Anfiver is in Engliſh 
Rites, but if bo Miles had been taken for a Degree, then 
the 9 would have been Geagrapl ical Miles, a the 
Solution would have been more fim 
Some Authors reckon 69 6 Engl 220 o a De: 


W a 


K C 10 N * 


Or NOTATION. 
| Agr is. a 250 of ſpecious Arithmetic, ors an 


Arithmetic in Letters, and mr is a Science which 

ews the Com pariſon of abitract Vantities i in a general 

Manner: It Proper'y follows Arithmetic and, Geometry, 

uperior in Nature to both, as it can ſolve 

Queſtions quite beyond the 12 of either. of them. 
In Al bebte the given or known. tities are 

abet, as, 4, b, 6 

e or required anes, by the laſt Let- 


1 5 N 8. 


exe are, moreover, in Algebra, certain Signs 7 


made uſe of, to ſhew the Relation 1 
tities 7 another, wha Sigpifc 51 we the Le 
of all, t with. 


e UEE $i ign i ade . Aae 80 


4 

| 
4 
1 

4 
. 
| | 
1 


_ Falled a Multinomial ; all which are compound Quantities, 
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gem of 10 and 6 n which make 16. This 
ign (+) is uſually exp by the Word Plus (or more) 
thus a + & is read a plus b and ſhews that the Number re- 
preſented by & is added to that repreſented by a, and ex- 
preſſeth the Sum of @ and ö; ſo that if a were to, and. 4 

then would a + 6b be 10 + 6, or 16, as above, wt 
In like Manner @ + þ + c denotes the Number ariſing 
by adding all the three Quantities a, 6, and c together; 


ſo that if @ were 10, B 6, _— he ORR ++ 5 


be 10 +6 + 4, or 20. For 10 plus 6 plus 4 (or 10, 
eee 8 So, > 
The Sign —, ſignifies Subtraction, and ſhews that the 


Number or Quantity which comes after it is ſubtracted 


from that which ſtands before it, and it ſtands likewiſe for 
the Word Minus, or leſs ; thus ark is read 10 minus 6, 


. © Whichis 4; for 6 being ſubtracted from 10 there remains 


4. In like Manner a—6b is read @ minus b, and it ex- 
preſſes the Difference of the two Quantities a and b; fo 
that if à were 10 and 5 6, then would a—b. be 10—6 or 

5s before. Moreover, @ + b — c ſhews that the Number 


' repreſented by c is ſubtracted from that repreſented by the 


Sum of à and'b, thus if a be 10, b 6, and c 4, then will 
a +b—c be 10 +6—4, or 12. For 6 added to 10 
make 16, from which 4 being ſubtracted there remains 
1 


2. 4 * 
Note. Thoſe Quantities before which the Sign + is 
—— are called poſitive, or affirmative, and thoſe before 
rhich the Sign — is placed, negative. PRE 
And it is to be obſerved that the Sign of a negative 


Quantity is neyer omitted, nor the Sign of an affirmative 


one, except it be a ſingle Quantity, or the firſt in a ſeries 
of Quantities, then the Sign + is frequently omitted, 
thus 4 „ rags the ſame as + a, and the Teries @ + b—c 
+ dthe ſame as + a + b —c + d; ſo that if any ſingle 
Quantity, or if the firſt Term in any Number of Terms 
has not a Sign before it, then it is always underſtood to 
be affirmative. * ares > 1 i 

If an Algebraical Quantity conſiſts of two Terms, it 


is called a Binomial, as 2 + 5; if, of three Terms, a Tri- 


nomial, as a+b+<c; and if there be more Terms it is 


Single, 
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Single, or ſimple Quantities, conſiſt of one Term only, 
a8 4, x, 5. * E Na a. . 055 * J 
The Sign x, ſignifies that the Quantities between 
which it ſtands are multiplied together. Thus à x þ de- 
notes the Product of the two Quantities a and + ſo that 
N 10 and þ 6, then would à x þ be 10 Xx 6, or 60. 

or 6 times 10 is 60; ug e x b x c expreſſes the 
Product ariſing by multiplying the Quantities 4, l, and c, 
gantinuall gue Sa ſo that if @ be 2, 6 3, and c 4, then 
will a x b x .be 2 x 3 x 4 or 24, for three Times 2 
is 6 and 4 times 6 is 24. 1 | 

But in multiplying ſimple Quantities we frequently omit 
the Sign x, and join the Letters; thus ab 1 the 
ſame as a x 6; and abc the ſame as a X NC. 

And theſe Products, viz. a x b or a b, and a+ c, are 
called ſingle, or fimple Quantities, as well as the Factors 
(viz. 4, b, c.) from which they were produced, and the ſame 
is to be obſerved of the Products ariſing from the Mul- 
tiplication of any Number of ſimple Quantities. When a 
compound Quantity is to be expreſſed as. multiplied by a 
ſimple one, then we place a Nen of Multiplication 
tween them, and draw a Line over the compound Quan 
tity only; and when compound Quantities are to be te- 
preſented as multiplied together, then we draw a Line over 
each of them, and connect them with a proper Sign. 
Firſt a + 6 XR c denotes that the compound Quantity 
a +6 is multiplied by the ſimple Quantity c; (fo that if 
4 were 10, 6 6, and c 4, then would 4 + b x c be-10 + 6 
* 4, or 16 & 4, which is 64) and a T l x c + 4 ex- 
preſſes the Product of the compound Quantities a + 6, 
and c'+ d multiplied together. & 

The Note , (or a full Point) and the word into, are 
likewiſe uſed as Signs of Multiplication inſtead” of x : 
Thus a T. c +d and a ＋ into c + d both ſignify. 
the ſame Thing as a + b x A 4. | 
- The Sign '=; is called the Sign of Equality, and is 
uſed to ſignify that the Quantities on each Side of it are 
Equal to one another; Thus 6 + 4 = 10, * 
| us 


cual to the Sum of à and 6. : 
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6 plas i is equal to 20; and x = @ +4, ſhews that x is 


When we would expreſs that one 8 as 4, is 
greater than another, as b, we write @ C* , 22 
we would expreſs Algebraically that 4 is lefs than h, we 
avritea 3b, ora<b, | Bog, dd 
When we would expreſs the Difference between two 
Quantities (as à and 5) while it is unknown which is the 
greater of the two, we write thus a © , which denotes 
the Difference of a and b indefinitely, whichever of the 
Abe Ne . or . js uſed by Algcbraifl to figtity th 
| ote . Or is ule raitts to frgnify the 
Word ergo, or therefore. l . RS 
Powers of the fame Quantities or Factors, are derived 
from the Products of their Multiplication : Thus @ x a, 
or as, denotes the Square or ſecond Power of the Quan- 
tity repreſented by a, a Xx a X 4, or a8 4, expreſſes the 
Cube, or third Power, and a * a N @ x @, or za ta, de- 
notes the Biquadrate or fourth Power of a, &. 
And it is to be obſerved that the Quantity à is the Root 
of all theſe Powers. Suppoſe a = 5, then will 2a (= 4 
Xu='5%X5) gent . 
axXaXxXa=5 x5 x 5) 125, che Cube of 5 (a), and 
2 4 4 (Rg NA N N S NSX SN 5) S 625, the 
fourth Power of 5 (a). ; 
Powers are likewtſe repreſented, by placing above the 
Noot to the right Hand, a Figure expreſſing the Number 
of Factors that produce them. n 
Thus, inſtead of a.a we write a“, inſtead of a aa we 
write u, inſtead of a a à a, we write a, K“. 
Ibeſe Figures, which exper the Number of Factors 
ee e are called their Indices or Exponents; 
thus 2 is the Index or Exponent of a“; 3 is that of 3 
4 is that of *, &c. But the Exponent of the firſt Power, 
though generally omitted, is unity or 1, thus u fignj 
the kme as 4 (namely the firſt power of a), a & a the 
ſame;as a d or a i, that is, , and a xc à is the 
ſame as ** N 4, or A Tt, or ; hence Powers of the 
fame Quantity br Root, may be always multiplied by 


— 
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merely adding their Exponents; chus * N 2 N 
S , M x &f = (che fifth Power of a), 
and * N * = 1 * x7 (the ſeventh Power of x.) 

In exprefling Powers of compound Quantities we uſu- 
ally draw a Line over. given Quantity, and at the End 
of the Line place the Exponent of the Power : Thus 
7 F Þ'® dendtes the Square or ſecond Power of a + 3, 
conſidered as one Qpantity a + 6 the third Power, a+ 
* fourth Powet, be, at it thay be obſerved that the 

Quanti ++, ower of a +65) is the 
| Root o M ele f. 0 


owers. 

Let a= ad b= 2, then will a + , become 4 + 2, 
or 6, and a + 8* TT 2? =$*= 0.x 6 = 36, the 
Syuare £594 +3) alfoa +3 =4 + 2]*= & =b x 
6 * 6 = 216, the Cube of 6 (a +5). 

Powers of the fame Root of compound Quantities are 
likewife maltiplied by adding their Exponents. 

Thus, 2 + A. ö = 2 + 6+ xa TNA 
L TLF =a+Þ*+* 27. 
and & + 5 x x TA == +a = x + 2. 

But if the Quantities which are to be expreſſed as mul- 
tiplied together, be Powers of different Roots, their Ex- 
ponents muſt hot be added; thus a* x * = @ x, a* of 
Xa * = @& , and a+ b4 x c + 4 denotes the 
Product ariſing by multiplying the fourth Power of a + b, 
by the third Power of c + 4. | : 

- | The Sign +> is uſed to ſignify that the Quantity which 
ſtands before it is divided by the Quantity which comes af- 
ter it: thus c + þ denotes that c is to be divided by b; fa 
that if be 20, and 5 5, then will-c = b be 20 = 5, er 

4 for 20 being divided by 5 the Quotient is 4; thus like- 
Wiſe 7 + þ z thews' thut a + ö is'to be divided by 
Cd, 

Alſo the Mark ) is ſometimes "uſed as a Note of Di- 
viſion ; thus a ＋ 6) 4 b, denotes that the Quantity a4 is 
to de divided dy the Quantity a+ $, and ſo of —_— 
| But 


. 
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But the Diviſion of Algebraic Quantities is moſt com- 
monly expreſſed, by writing down the Diviſor under the 


Dividend with a Line between them (in the Manner of a 
vulgar F action) thus— repreſents the Quantity ariſing by 


Spit» byes ſo that if a be 144, and & 4, then will 
be = 2 X or 36, for 144 being divided by 4, the Quoti- 


"ent iu 365 and + +2 denotes the Quintit] acifing by di- 
"viding @ + 8, by 7 ſuppoſe a = 12, 5 = 6, and c=9, 


then will . become 24.5 or 226. 


Theſe literal Expreſſions namely —» and 2 are 


called Algebraic Fractions; whereaf the u b Parts are 


called the Numerators, and the lower the Denominators ; 
thus a is the Numerator of the Fradtion and c is its 


b 
Devonian; a + b is the Numerator 925 | 


4 — C 
a — is its Denominator, 


The Sign , is called a radical Sign and is uſed 
. to expreſs the 1 Root of the Quantity to which it is 


prefixed; thus 4/16 ſignifies the ſquare Root of 16, which 


is 4. In like Manner Fi e expreſſes the ſquare Root. of 
9b, and VL genaus the ſquare root of 42, ; ſup- 


poſe 0 100, b= 44 de wan wt TEE be 
— Don Js L dee 


the Line which * the Numerator from Fl Denomi- 
nator is drawn below the Jr. 0m 4 „ ignifies that the ſquare 
Root of @ + b is to be di ee 


* 
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; 4 — 

Root of 144 is in which being ann by 4 the Ge | 

tient is 3. 
Moreover, ,q, +b + y be, denotes that the ſquare Red 

of bc is added to a + b, and that the ſquare Root of the 

Sum is extracted; ſuppoſe a=19,b=2,ande=8, 


then will / a + b + be, become v19+2+/2X Xl, 


| or #21 + IIb, or / 21 + 4, + 4 that is, / 25) = 5. The 
ſame Sign / with a Figure over it, is alſo uſed to expreſs 
the Cube, or Biquadratic Root, &c. of any — comy 
| thus us y/ F expreſſes the Cube Root of 8, which is 2, and 
„N denotes the Biquadratic Root of $1, which is 3. 


In the fame Manner a 5) denotes the Cube Root of 4 l, 


and ad -F be repreſents the Biquadratic Root of ab + 
be; 2 ſo of others. Quantities thus expreſſed are cal- 
led radical Quantities, or Surds ; whereof thoſe, conſiſt- 
ing of ode Term dnly, as „2 and v 39 are cal- 
led ſimple Surds; and thoſe conkiling. of ſeveral 


Terms, us 00 OP + be, are com- 

pound Surds, ' © 27 
When any is to be taken tore than cace; the 

Number i is to be pr which ſhews how many Times 


it is to be taken, and the Number ſo prefixed is called the 


Numeral-coefficient ; thus 2 4 ſignifies twice 4, or à taken 
twice, and the Numeral-coefficient is 2; 3 * ſignifies 
that the Quantity & is multiplied by 3, and the Numeral- 


coefficient (of 3x?) is-3 is 3, alſo 5 4/x* + a?) denotes that 
the Quantity v/ x* + is multiplied by 5, or taken 5 


Times. 
When no Number is prefixed, an Unit or 1 is always 


underſtood to be the en thus 1 is the ho” 


— x — 
* 
* 
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of à or of x; for a ſignifies the ſame as 1 4, and x the 
ſame as . muliped þy Guicy is il 


the ſame. 
3 if a and d are given Quantities, and s and 
y required ones, then 2 * denotes that x* is to be taken 


a Times, or as many Times as there are Units, &c. in a, 


and c bet that ys to be taken. N ſo that the 


Co efficient of a & is a, and that of uf is 4; ſuppoſe a= 
San 5. Jy =4% Again, - 


4 or = —— denotes: the half of the Quantity a, and the 
Co-effcient of Leis 55 ſo like wiſe 4 x; or 2 ſignifies 4 


of x, and the Co-efficient of 2 * is 4. Quantities : are ſaid 


to be like that are repreſented by the ſame Letters under 
the ſame Powers, or which differ only in their Co-effici- 
ents; 'thus'3 a, 5 4% and @ are like” Quantities, and the 
fame is to be uyderſtood of the Radicals „, * +a and 
74 x + @.) But unlike Quantities are thoſe N | 
are expreſſed by different Letters, or by the fame 
ters under different Po ers : thus 2 4b a*, 2a bc, 25 
4 1 55 L „and z, are all unlike _— 
The Note ; hep perl broom between 19 855 rs 1 Mode mary | 
ſignifies thi ord to; and , ords 
bi is, and "ad how that the ntities on each ſide of it are 
PRI} ; thus a: 50 c : & denotes that g' is in the 


e roportion to b, as cis to , and is thus read, as 4 is 


E Suppoſe a = 2. 0 4, and c 3, then 


ill 4 = 6; for as 2: 4: 3:6. Here multiplying the 
8 and third Numbers together, the Product is 4 X 3, 
or 12, Which being divided. by 2, the firſt Number, 
gives 6 ſor d, the fourth Number, — it is obvious that 


2 is to 4, $8.3 48. to 3 for 2.46 the half of 4, and 3 
e 


The: double Sign + + ſignifies plus, or minus, the Quan- 
tity which immediately. follows it, and being placed. he- 
tween two Quantities it denotes their Sum, or Difference : 


thus 4 a— _ ee: dne 
S is 
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is to be added to, or ſubtracted from 4 a: This ambigu- 
ous Sign is often uſed in ſolving Problems, producing ad- 
feed quadratic. Equations, in which Caſe ſometimes the 
Sum, Tometimes the Difference, and ſometimes both the 
Sum and Difference of the two Quantities between which 
it is placed are to be taken alternately, all which muſt be 
| 8 ul en 1 ie 


| | Of Quota april dne El., Ae 
eee Lier ons that k d b 4 
(Pra Ee of a Figure; thus the Quantity a= I by 
general Exponent (viz. m), and univerſally denotes the 
"mb Power of * the Root &; Suppoſe m = 2, then will 4 
ae 3 e 25 if n 4; then "off 
=. PW N 
In like Manser -d es * md en Poyer of Sack 
This Root (viz. a —Þ) is called a rrſidual Root, be- 
cauſe its Value is no more than the Reſidue, Remainder, or 
Difference between its 1 and h : It is like wiſe called 
a binomial (as well as a + 5) becauſe it is compoſed of 
two Parts connected together by the Sign —— 5 
As x* Tignifies the m Power of x, fo an denotes the 
Square of a, V expreſſes the Cube of , dec. che the 
Exponent vt will. Juppoſe 1m = 1, then will =; 


- 2X2. © 3 een 3 400®: 
* * 8 S 71 * f 


8 
nadratic. &c, 
hae *. by dividing its as fy en fare 25 5 


4, &c, &c. Thus x — denotes the ſquare Root, of x Abe 
m what it will) : Suppoſe m.= I, 2s before, then will 
x —= x | the ſquare Root of (a =) x; = g x*the 
Cube Root of (aw#=#" =) x, 2 mon iquadratic 

Root 


48 then will a 3 = 64 T 4* = 16. For 


e 
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7 Rod of (an =) x; = 2 =» te dad Rope of (x 

x = x, &c. Hence of expre the 
| ee e Mas l. 
low : "Thus « kene the fume thing wit * 


by 2 72M the fame as 2 ab]; likewife-a £denotes' 
the Square of the Cube Root of the Quantity a: Suppoſe 


Cube 
Root of 64 is 4, and the Square of 4 is 16. Again a TA 
expreſſes the fifth Power of the Biquadratic Root of a +'b; 
| ſuppoſe.@ = and 0 K 7, then will Tr =9g + & 
10 = 2 = 32. For the biqusdratie Root of 16 is 2, 


; and the fifth Power of 2 is 32; allo a=" ſignißes the nth 
Root of a; ifn=4, then vie = ab if u & zi then 


3 7 249 e =. denotes the mit 
e e a 000.3 46 Ap 
| then will 2 F 4. N eee cube of wa —— | 


10, Lou Fes 


Rootof the Quantity « + b; a ad 45 4 7 equals v7, 


br rt Fry Vo + DO namely the + ek # 


the m Power of a+ 5; ſo that the m Potter of the un 
| Root,” or the » Root of the „ Power of 2 uantity 
| are the very ſame in Effect, though differently expreſſed. 
by which the Roots of Quantities are denoted, 
nts,. their Numerators ſhewing the 
: Powers, and their Denominators the reſpective Roots of 
— the Quantities nn chus the Exponent of a 2, is 


b that of aZ is 2, that of 2 N b dat of ede 
een n AN 


22. 


* 
* 
* 0 * * 
. 
. - ) ; 
ww *% A 


& a S 


— ** 


* 
5 a . 


* 1 0 
* * * — 
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\ + br: 540 28% 25% 5 » +4 ka 2 
- A094 nenen EA. IS Done : $8 - 
„eee oa uantitiet. n 
neee N v4 3-4 191 | = . 
An Exponential Quantity is a Powe: whoſe Exponent is 
a variable Quantity; as a an Exponential Quan- 
tity, and when ſuch Quantities occur in the Reſolution of 
F and are either given or found equal to ſome 
other Quantities, then ſuch Equations are frequently ſolv- 
ed by the Help of Logarithms: It is true Lam not goi 
t „ this Place; however, 
ſhall give a ition of theſe Quantities in the moſt 
fimple Manner I can, that the young Algebraiſt may have 
an abhſtract Idea bf them, and not be ſurpriſed nor retarded 
when: be meets with ſuch - Quantities afterwards. Firſt, 
then, the Quantity x* denotes the x Power of x, for here 
is the Exponent of 27, and x is evidently equal to itſelf, 
de it what it. will: Suppoſe x=2, then vil A A, if 
3, then will *=3*=3 x 3x 3=27, if x=4,:then wil 
* rab, &c. And here it is to be obſerved, that x 
is the Root of the Power . 1 
Now any one who underſtands the Uſe of Logarithms, 
knows that the Logarithm of the Power is produced by 
multiplying the Logatithm of the Root by its Exponent; 
and the Logarithm of the Root is had by dividing the Lo- 
gum of the Power by its Exponent: Thus, if x = 5 
en will x*=5* (=5Xx5X5X5X5)=3125,and the Lo- 
garithm of the Root 5 (x) viz. ,6989700, being multi- 
plied by the Exponent 5 (æ) the Product is 6989700 x 5 
or 3,4948500, and is the Logarithm of (3125) the Nums 
ber correſponding to, the Power x* bog. x=5) that is, 


Log. ,6989700 x 5 = Log. xx x = Log. of x* = Log. of 
125.= 354948 500, and ee if (354948 500) the 

. of the Power x* = 3125, be divided by the Expo- 
nent 5, the Quotient will be (6989700) the Log. of 5, 
equal to the Root x. Here the Exponent and Root of the 
Quantity x* are equal to each other, but the Exponent b) 
of the Qyantity , may be equal to, or greater, or leſs 
than its Root (x). However, if be equal to any Num- 
ber or Quantity whatever, the Logarithm of & multiplied 
into / gives the arithm of that Number; thus, if 


Xx = 45 
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#=4, andy= 3, then will „ =4*= 64; and y/z=!: 
64 = 6 hos: Here the Food { denotes the Loga- . 
rithm of the Quantity or Number to which it is prefixed, 
and the Equation is thus read ; the ithm 75 4) 


multiplied into y (3) is equid to the 
which 5 is 5806200; for the" Logarichm of 


Hoaoboo, which being multiplied by 3 0 the 
1,8061800, the — 2 of 64, that 
3 * ;6020600i(r Log. of 0) = 


if 1,8061 800 the 1 
— — 
vihm ef 4, equal to de Root 6. hell 3 
Thou ah what i her dion be n ger Powe > 


and extrafting'Roots of given [Numbers 
| | yet it may ſi to — 1 — — 


| Toon tities ; © abba various Equations 
— Courſe os 


e en 
3 Or ADDITION. 
= Ter, ny ann a ne 52 Gon 


_— NI 
'To add Quantities that ave all, and have like Signs. 
a i i | 


Add the Co-eficients — 28G 
common 
1 85 ä 


n or ALGEBRA. 3 


„ av 
7 SV as 
Sa +. ax 


"Sum 62 106. ib y. 872 


80 once for all, in Ex. I. I add the Co-efficients 
together, 3 and 2 is 5, and 1 makes 6, fo that the 
Sum is 6 4, vis. ö times a. And you muſt always re. 
member, both in Addition and Subtraction, to count Uni- 
bij mote rr rr 


b 
97 Cas E. u. 
eee, 


K U LE 


Subtract the leſs Co-efficient from the greater, tw. 
. Remainder prefix the 2 of the greater Co- efficient, 
and join their common Letters of Quantities, T- 


Ex. I. Ex. II. Ex. III. Ex. IV. Ex. V. 


To +64 7 T2 — <4, 1392.2 — 
Add — 24 + 6b — 20 +34 = BYTEF 


& % 


Sum + 44. —5. * <+2cd. -F 


In Ex. m te Coefficients of the two. Quancdties, 
viz. + 2c and — 2 c, are to each other, therefore 
e. ſo their Sum Ws 


Here we have ſubmitted to Cuſtom, but (20 Mr. Martin obſerves) it is 
that we talk of adding Quantities with ualike Signs, 
| — a conſiſt in Subtraction, us it muſt from the 
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which Character i in 1 Algebra, f is 8 uſed to ſignify a 
' vacant Place. 1 
3 £2. vIL. Ex. VrrI. Ex. 1%. Ex. Xe 
5 2 +25 —3 4 11 
Add — 6 +7b 46 + od. -g 


or”. er coz 


Sum- 4. 4 b. 3 44 — . 8 


— — — — — — — 


221Þ 355 
_ 9232 — 1 of: "the, 1 — 46 5 
are to be added together, whereof ſome are. ive and 


others negative, reduce them firſt to two Terms, by ad- 
ding all the, affirmative Quantities together, and all the 

2 15 ones, and * add the two erms . d, by 
aſe o 


"mw; add 445 i nes 1% 54, toge- 
er. 
Firſt, ene ge, the Sum of che af- 
firmative Quantities, and —33.— 84 5 2 164 Sum 
of _ mY z* then 244* 16 . pn Sum of 


9 


507; 4 — 2 % 3; 1 


EXA l F LE VI. 


Add gar — 40x *+10ax Bax" —bax* ge: 

Firſt, 5a F TO IS, and = 4ax*—Bax*—bas* 
| =—18ax*; therefore the dum of all- theſe 9 is 
+ 154x: ieee. . N 


„„ 
92 2 . 2 that a are FI 


R U * f "ul 
Yet them all Jown one after another, with their Signs 
"Ind Co-ciicients 8 | | | 


/ I * 
- _ v 1 o * 7 , -4 
. * . - * 
Ry 
a + — 4 : T 
8 es : J 240 'E XA 
8 * 7 ö * 
* - * * . H 48 
* s a ey * 5 % Fi 1 1 = ® * 1 ” 
* 1 F , 
44 * * . — 
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8 As —8 * | +$24/7IR 
Add 7 29 ABT 2 J- &= $0 : 


| am of 0 —— — — 


Sum 30+2b=89 + gyb24/ af 7 · 99 


| He fllows dre Exile wherein l dhe hre S. 


of Addition are exerciſed. . - »; r umd oof bun 


Sar 2 — 242245 Ar 


—B 


HFlere the ern Rows com of like Quantities, which 

are added together by Caſe, J. The- Terms — 96 and + 

9b deſtroy ane another; Ahe Sum ef 12 and 
þ" is — 76* che gative) by Caſe II. becauſe —126* the 
erm with greater gefficient is negative. The 


Sum. of + 7 /aÞand — 44/4 is 43% 0 (affirmative) 
becauſe + 7 V the Quantity with the greater Co- effi- 
cient is M 


In like AMangery: + r 6 ther make + 4; 
and the Reſt of the Terms being unlike, they are therefore 


ſet down with their re reſpectivs ge © COVEY 
ee 60 n III. 
Dire e | KC 2 N ſ: 4 
IA 1 | WE : , +7 ath 1 
e Anbvw TT ot -97Krt 
48 27 5 oer, UE- 1 E 3 Ae E CT. I. O N 
1 b $41 e nr . bee , 


EY e ov ALGEBRA, 


sECTIOR 's S098 
Or SUBTRACTION 


R 9 * E. N 
u them both together (b r Rides of Addi 25 
£00 andthe Bui n th 
E= M. Er. il. Ex. Iv. 


3.248 ow 8 
7 — +8c 
1 — : _ —— —— 


„ — nr 


Change the Sign ofthe Quant 


| : 224. + 6 5. —9 6. 
— — — ——— — — 


e n E. VL, Ex. VIII. 

From 18% 85; 48 —44* 
Take — 8% +85; +8 + 24 
Remains $16 . 160646. — 64" 
<5 1 * — = _ — ds — — — bo 
Ex. IX, Ex. X. Ex. XI. Ex. XII. 
From - — 12% | + HS 
Take "5 —12 xy 8 2 +4 


Remainder — * +5708 34 —4 


The Eleven foregoingy Examples of fimple Quantities 
being obvious, I therefore paſs by them ; but ſhall illuſ- 
_ trate ” the Twelfth Exam e, in order to the under- 
Randing of thole which follow: In the Twelfth Example 


TOO ve OY RF COR OT Ns d 


EALEMENTS-.or ALGEBRA. 55: 


TEA 1; 
E 15 


has 


Ex, XVI. Ex. XVII. Ex. XVIII 
From 9% 58. 6 22+ 5 | | 
e 9/a+P—5a I + * 


—— — — — 


Remain. 3 VA e. 


— — — —— — 
—— — > + 
* 
— — — —— — — 
— — — _ 
of 


-  $ECFION I. 
Or MULTIPLICATION. 


N Multiplicatiog' of Algebraic Quantities there is one 
Teal for 22 „uchen the Signs of 
the Factors are both affirmative, or both negative, the 
Product will be affirmative; but if one of the Factors be 
5 os E 4 afficmative 
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neee and the other negative, were de Product v 


be negative. h 210/91 e $277) 859 


If the Quantities. n Coefficients; aden 
m together, and join Ir Narerags to _ . 
r date dt e392 


Fg va £ * *S % $2» ©*® "TK * . FAS 12 — 1 * 
02 , N x a of . . * 1 * 4 


: i 9 p = * 8 
0 0 4 f . 133.4 a * 1 
| - * cds N. k vi E | hy | , 
8 — A a 
© > % 4 * * a W 2 * 51 4 * 
11 Ko 


n Bt - 3 * 
b E x A 1 PL * 00 f 255 52 
1 > rr 
by „„ „ Js en 


ap n —— 
Product ab. + 656. 1245. 2 
21 | 


| 5 g : b 
a . dnt X Xx nn -_ = . — 
"4 » * * 4 


>» 


* 
——ñ—— 9233 9 = 
Kö; fk 


4 __—_— 4 2 4 . 
\ - FW 8 B „ aul 
P + » oy 
5 £ * 7 1 * 112 4 2 » T I2 4 w* 125 — 


0 * Quantities + with 1 unlike Signs, 
mee X A MP LE 1 "TE 
Multiply . 45 | —4 7 cd, | 
8 ee . 


: — — 
— 


Pe ab; + —b be. =13 7. "rocks. 


— — 2 we —— G Ns 


When ſeveral. uantities 3 together 
they may be placed in any Order, and the value of the 
Product will be ſtill he ſame z thus c n : for cn and 
n ran no more from one another than 3 times 5 do from 

mes 

A . abci=bactzcabacb=hiaZeba ; fob all theſe 2 are 
equal; and the ſame is to be obſerved of others : How- 
ever, we frequently give thoſe Letters che e in a 
Fan 50 d A Wer N 


N ma £3, 


13 

. "8. * . ” 2 4 : - 

bs ; „ „ 1 1 i e SE 
- * 44 ; 1 1 22 


F Ser ABer 5 


. — 7 . . 
* 1%; 2 2 Wits 8 5 . * j ” »*, irn 1. — N 98 25 agt + 2 20 ＋ = 7 R 46 4 
* 4 ' 1 
A W Dr 1 If 177 2 TTY 1 . 
2 5 eg 4,7 : Ts IL * 
. 9 bo = e P 


mI EO 3160 0% A 2 E 1. Sb d "6b 
To . Power b another * the fame Rec. eh 
* 1 E. EN 


hs ben e Mubiphar ve Dat cot the 
N e and the Sum will be the Exponent of N : 
Product (this. in effect. is męrely Notation, and has been 


premiſed) :: | Thus che Product of eee ee f is 


9 or 4 "j/that of Hints 5lee ; that of * into * 7 


1 „Aar 
is * chat of . into „ ib and that of c 5 
nr na + nr nr Dun \ 

into y * is cy 5 yr cy. 4 


N, B, The Quantity” c iö Co-eficient. " 


\Agdin the Product ref Tow" wales 100 255 C 
—_— and hat of Y into c Ty, FEES 


This Rule! is equally applicable to the Multoticadan of. 


Surds; for Surd Roots are fractional Powers of Quanti- 


— gs wind 


- Mays - and the Sum of the fracti- 
— any Number of Roots = the fame 
Quantity) wall el be * xponent of thei P. A r 55 


Thus the Product of 1 88 | , is ot: x af 


Bow |, ny Wa: In like e. ** * K&K 


. — 51111 =aT =x = x, Kc. 


In the firſt of theſe Examples, the Sum of the Expo- 
nents is 1, for two Halves are equal to 1; the Sum 


of the Exponents in the ſecond Example is three Thirds, 


which are likewiſe equal to 1; and the Products are 


28 x) both rational Quantities. Hence you may ob- 
ſerve, that, if a ſurd Square Root be multiplied into itſelf, 
the Product will be rational; and a ſurd Cube Root mul- 


tiplied into fell and that Product multiplied again 2 


be denoted by fractional Exponents (as 


| 
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the ſame R tional Product. And in general, 
r of the — | is di- 
vibe by the common Denominator, without « Reni 
der, the Product will be rational. : 


Thus, Be AS AH =o 22. 2 


H the T reduced to 4, di- 
Won on ne OF To 
1 merely 


6 eee When the Sum 
of the Denominator of the Exponents 
admit of a Diviſor, greater than Unity, * 


common 
Expogent of the Product may always be reduced, li 
CIT WY 3 bean ſil he fame 


— we — i in the very: 
ee ſimple ones: Thus a+ xt xz =a+x 
= af? = a+x; Sada AF = "+3 = 
+, 

80 likewiſe ao * e Sa 


f Vn ie v at e 
and . Jen = a+x. 
Theſe Examples 'are chiefly met” th define the 


es E Iv. 


„ Sign, 
mult ratio | 
duct (if Ap not become W ve nl Jer 

| the ks radical SER 
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Thus, VT N V= NN var; 
397 x24/b=6 e Hen 59D 
45 V T4737; and 3 av 4d x 33 /IC48 
15ab * 15 x FR“. 


It may not be improper to obſerve, that Surds 
F As, SRXV2 


= TG =8; Vaal f 
=6ab; av? — 


r e e 
= i EN - a+, | 
IS * 1 7 e, e 
To mutih 6 compound Quant by o figs e. 


„ ee Be: . 
(ty every Term ofthe Mata bythe Mu 


EXAMPLES. 
* 46 + 1c ax 


| Multiply 3 * I AF U 


* 20/0 | 3 
Product bar? 98 U + — = ile. 
| CASE 


* 


> 


Ss "Ar, r AL m—_—— 
. Ss ' > ev "_ 4 
* M. gp LR Ot n 2 | 


25 e een ragetber . 
3 IIR U. L.. E. — Pn * 71 


; e every Part of the Multiplicand by each Term 
in the iplier then add all the Products into one Nn 
and that Sum will be the Produdt required. 8 


22 — » . % , ad 
8 ft 98 


4 
Ii. 


piocad | —— . * — þ 


. 
— U 


In he-fieſ Exaniple;1 elultiply 4 +:4):\the Multipli- 
cand into 4, the firſt Term of 0 Walder, and the 
Product is a* + 4b ychen I multiply the Multiplicand into 
b the ſecond Term of the Multiplier, and the Product is 
® b + *: the Sum of theſe two Products is 4 . 24 b＋=, 
as above, and is the Square of a + 5. In the firſt Ex- 
ample, the like Terms of the Product, yiz. a b and a b to- 
gether make 2 ab; but in the rg 3 the * 
+ 4 and — 46 (having con er ä 
other, and the Product is 2 —3 * * the 1 erence of the 

Squares of à and b. Hence it appears, that the Sum and 
2 — ce of two Quantities multiplied together, produce 
the Dierence of how And, by che next follow- 
ing. Example you may obſerve, that the Square of 

Difference of two Quantities (as @ and 6) is equal t 
(4 —2 40 3*) the Sum of their Squares, minus (or 
. . Ban der oe Operation. 
I e th <p 1 4＋ Seeks anni 
N n ee ces wi Multiply 


x ” Fs 
*. * 2. # 
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en 85 4-— 74 70+ 6 
by rad bu 2 5 . 2 4 
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Product ** 4 — — kr) acl 2 "be * —36. 
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M.ultiply ** ＋ 104 +7 
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i THF, 005 — ' 2 x* y* — 42 xy 4 
TA e "6161 4 * . 
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Fir, it is evident that + x - x = o; ene it 
+ * xy, be multiplied by (any Number) a, bn 


Wr 
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nothing, becauſe the Factor + x = r is o. 


r the Frodust is + = x (by Cale I.) 
— —ͤ— 


— 3 s : 
| u, pives - r. A 2 
2 EI IEEED Product being — » x, 
r the * Terms 
together muſt deſtroy other ; otherwiſe Amount 
could not be o, as it evideatly muſt, ſince the Factor + 
is (o) noting and her = 64 is 
S179 


: * join another Inſtance, which, perhaps, be 
Fe — 2 
'_ a—b by c— a 2 
222 CE e e 
423. Na af our Rule for the Si be true, the | . 
of - moltiplied to the Pro- | 


48 of 5 wikiplied by 3 will 78 ſo we find it; 
| For ==} ——— omg e 
— We ee 215. 
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— — — — — — 
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SECTION „. 
0 DIVIS1ON. 


Diviſion of braic Quantities the Rule for the 
| J is * in Multiplication, viz. If the Signs 


| Bleibe and Dividend are Alike (that is, both +, or 
— then the Sign of the muſt be · ; but 
if they are the of the Quotient muſt _ 
This is evidently deduced the Rule in Multiplica 
if it be rhe ee moſt be uct Quan | 
bx ty as when bythe Diviſor, ſhall give the Divi- 
This is a general Rule for all Operations in Divi- 


Fen ants ly Rovers of Malcpicaon "i 
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3 es milk 
| Thus, it enn. Mee ; 

Diviſor. Dividend. 
+@ e (ET; ene + bank: 


1 ales 7 — + 36 aul 


* 5 Gs 
" 4p M 2 2 Ce- 
F | — I2 43 
* * 73 wot 1 
44 by -A gives T 20. ä 
In . that can 
„% Papa che Ln Hugs 


Er 
+ 6, gives 15 — 9. 
e via. — 46 and 
— 5 þ) ae beecauſe each of the Piviſors tas a 
contrary Sign to that of its Dividend; and it appears that 
each — being — by its reſpective Diviſor 
gives its c 
It may be pr 2 9 — 
to to be divided by keel, the Quotient will be ualty.or 15 
5 thing” contains itſelf once; thus x TL x gives 13 
10 „ 2 divided by / 2 4 U gives 1 ; and ſo of other 
equal Quantities. 
When the Factors of the Diviſor are not in 
the Dividend, then the Quotient muſt be expre 1 2 
Fradtion (as bas been ſhewn in Notation) Thus the Quo- 


a 

den of « Hivided by «, | Pong that of bes by adr, 
C - 

is 777 3 but the Quotient of ab & 5 divided by 


abcda cd 
a b x 'is === ex whole Quantity; ; here 
«bx I | 
Ob 4F# * Ly 
nnn rn. 54 
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N Numeratac 


% ELEMENTS or ALGEBRA: 


Numerator and Denominator by a #, and . 
viz. c d, being multiplied by 4 5 x, the Diviſor, 
abc dx the Dividend; which ſheys that dividing the 
merator and Denominator of -a Fraftion by the wg 
uantity does not alter i its Value. 'The — en the 
Dividend does not exactly contain all the the Di- 
viſor, hut has ſome Factors common wi wer Caſt away 
all ſuch Factors out of the Dividend and Diviſor as are 
common to both,” or elſe cancel the common Factors out 
off the Numerator and Denominator of the fraQtional 
Quotient, fo ſhall the Quotient' (by each Method) be in 
its loweſt Terms, and ſhall be fame! Value as if all 
the Factors were actually 3 in its m and 
Denomina tor: | 
unte letithe req een beds by 15 then 
calling away the common Factors, viz. b , out of the 
Di ridend and Diviſor, the een will be mul 3 
4 cx 
: by — is evidenty.in ie loweſt Terms. 4; 
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— ab ; divided 544. gives — i 
e 21 dee 4 

"heidi 11 2: * b 4 6 
eren gives — —1 rand 
8 45 95 Pr 
8 34 * 175 
4 divided ven gives =, 5 — 
. 3. 


"Bj this laft N it appears, thar when all te Fats. 
tors of the Dividend axe contained in the Diviſor, then 
the Numerator of tlie Quotient will be Ie” 2 Fu 


D 8.4 Hot 9: CA 8-7 EF) HI. * * * | 
Te divide any „ 


R UI K. 


Subtract the Te ef of the Dieter -fromreiiitoE thi 
Dividend, and the Remainder will be the Exponent of the 
Wee L Thus the Quotient of g'divided by a is OS 

or 


+ + Bs F# . 4 % + 
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or 4d; chat of * by x, is '; that of & by v, is 4 


; that of x**" b 22 is 
But it dn 00 b n 


ve 4 . 
divided by x}, is x*—?, or ; and'thit of A by i 
a =? e Quoting Ui =? and 05m) are fc. | 
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aby dvded.by fy give x A e 
e Ip like Manner @ #* di- 
_ vided by c gives |= and, the Quotient of 


re divided by e . Moreover, 
A+ divided by & b 40 TN . 


3 = 7a 7A e, 
ce * divided by FP, ear 
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brought common Denominator 

PEEL | 

neee ur: Ns.) 1) best 


of the Did 
hn DL n oy 


TOW" e e 1 | 


2 


x eas £ 


22 
- 


: | Quantities, range the Terms according to the Dimen- 
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the ſame radical Sign. 
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that of Aby y i is D D; that of o*#/ Tod by ay/Z2, | 


SR, 55 is 
05 and ane „e 155 
| As K V. . 


A com und Quanti js divided" by n fim a 
gere thereof zy the > fog , 


Thus, 3c )15ac +.3b+ (5.9 + I Quotient ; 
— 4.ad 5 Val . pay 3 +1, 
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But if the Diviſor and Dividend be both compound 


— Lettet inithem See the Example, 
where à is the firſt Term of the Diviſor; and the third, 
ſecond, and fieſt: Powers of the Letter a, are fucceſſi vel 
ranged one after another in the Dividend; but in the 
Term of the Diviſer. and Div 

then divide the firſt Term of 


ul 


CET TT 


Term of the Diviſor; the Reſult in «I —— 
n 2 at the Bro 
e cn, or Tie — 
emainder bri own erms, | 

- Dividend ; cl the Sum a ae Term, and divide the firſt 
Term of the Dividual by the het Term of the Diviſor, 
| put 
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the Reſult likewiſe in the Quotient, 22 
. 
of the Dividend are brought down and divided. If there 
—— you are to proceed after the fame Manner 
0 Remainds is lefty er ti it appears that there will 
be nay me Renander | 


| "EXAMPLE n 
Let it be required to divide dat 1 1 | 


Tod | N 1 226 


9 1 ee the' Operation,” * FEY 
"4h 2 (mart | 


.09, + 4 4 4. A 


RF 0 


* 3 - 4+ + 2 * 1 
* 
5 * 
1 * 


; hiv FF 
4. Explication of the preceding Work. 


Firſt, 4 divided by & gives @ for the firſt Term of 
the Quotient, which I multiply the whole Diviſor, viz, 
| roduct is af +&* », which, being taken 
leaves — 4 x x 
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0 leaves nothing; — 6 required 
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Other Example in Piyigen, my by as follow : 


Divide 45 T- F x\——bx* by 4 — . , 
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firſt Term of the Quotient. Fe r ant /F& 
and the Difference Eg A ſet or | 
+ therefore & divided by af, cine 2 4 2 
1 above. Sehe ee 
tity tity being multiplied by / Will give a, and the Anſwer | 
is ; then multiplying the Diviſor by V the Pro- 
duct is - 2D; bit there be 2 no Term in the Divi- 
dend that correſponds to the ſecond Term of 
this Product, therefore F 
two firſt Terms of the Dividend, and changing the Sign 
of the Quantity v vm. Reminder is + V 2-5; 
| - (See the 12th Exaniple/4rf Subtraction), Nom + VN 
the firſt Term, of this 8 „Pier s by. cee firſt 
Term of the Diviſor, for the ſecond Term 


of the Quotient, by Tale ds Diviſor and 
ſubtracting the Phe vt. 4 from the afore- 
ſaid Remainder, ndihirig femains; then I bring down 


e © n two aff Terms of the Dividend, 


and — c VAche ſirſt of ided by 4/ 7 
(the firſt Term of the Diviſor) gives —e tor the laſt Term 
of the 3 dy = and 


ſubtraQting the Product from the two laſt Terms of, the 
Dividend, nothing net . 2 n 
n.. 
Again, divide 232 8 * 
4—2) 2—32 — , 

— eg 
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e 2 Li 122 
Remains 4 —— 2 — 
— — een nets | 
Here it is obvious that the" Diviſion cannot terminate 
without a Remainder 4-therefore-I ite che Diviſor un- 
der the Remainder, wich s Lins between them, and add 
(he eee 


"ther make — — the whole 
( 7 ) Os, 


eve Whew May ' B 
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But when the Dividend does not! preciſely contain the 
Diviſor, then we generally expreſs the whole Quotient 
frationwiſe; caſting away all ſuch Letters or Factors (if 
any ſuch there be) as are found in every Term of the Nu- 
merator and Denominator of the Qu „„ 
Thus h C acx*+ ax? divided by ad e, FE 
r 


* : 


* I 


dn AED 
and Denominator by a &. WI WY Na Rt }i 
renne Sided by erer ores 


a ee 9 


, : 
N U 


Each of "WE ele ry. 
Here the it cannot be reduced to lower Terms, 
becauſe the Factor & is not to he found in the Term d* . 
But it is to be obſerved, that a Fraction cannot 
be reduced to lower Terms by a Diviſor, yet it may 
— br Sada 97764 . 38 hall be ſhewn in-the 
next Section, o 
e 1 1 Tits Fr. ont ; DCs 9 
— 22 — * — * 
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Divide its Numerator and Denominator — 
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Thus, dividing both the Numerator and Denominator 


2 „ eee ee 
eee | 


| Terms; and - — oe. wee Namie. bur. 


As 91 541 


s. ; 124 


by 44x), it will be reduced — 


The ſimple Divifors e des bade ure re- 
duced, were had by and 88 
which Fractions can ſometimes be ed to. their 
TE, A- der ee, ee of the Nen 
—.— by the oder, andithe loft Diviſor by the; laſt Re- 
mainder, and ſo on continually. till nathing remains, and 
the laſt Diviſor will be the: greateſt: common Meaſure, but 
obſerve: to divide the Remainders that ariſe in the Opera- 
tion 415 their 8 ſimple Diviſors, or others that are 

viſors from which the Remainders aroſe ; 


and ah the Terms of both Quantities accordin 
TY mls Letter that has the 

a 

For Exainple, reduce the Fraftion® 3 252 

to its loweſt Terms, Firſt dividing the Quantity com- 

poſed of 1 of by the oder the Work 

will fand thus? 

TN 4 ) a+ Fo Fx (x 
* 1 —.— 2 | 


£98 5-141} 5 — * 1 3 Ll . 
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I i Remainder 3 is a DS, /which be 
| mo by 24x, its greateſt ſimple Diviſor, gives x*—a", 
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In this Example it appeart at the Remainder, nainely 


a2 2 is 288 ar Times to meaſure . 


ek. Terms be multipliec 


| plied or divided by any Quant 
is, that any Quantity which meaſures the Diviſor and Di- 


duct will preciſely contain the common Meaſure à certain 
Number of Times, and is therefore a Multiple of it, which 

| being taken from the Dividend (if it is not 'equal-to-it), 
muſt evidently leave a Remainder, in which the common 
iviſog will be always included. But if by proceeding as 

ve directed, there happens go be a Remainder — 
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Term then ay conclude, Fraction pro- 
| 8 e 2 
—. A : Diviſor, which” will divide both its 
Numerator and Denominator. without a Remainder: 
T be preceding Directions extend to Fractions compoſed | 
of two different Letters only: but ſometimes Diviſors 
2 be 22 by which 880 eee of 82 Let- 
reduc oops. is is tting the Nume - 
ike f Denomi (in which; SO i boned Meaſure 
Ein be Beſt diſcovered) nega» =—b and finding a Di- 
viſor which will meaſure each'ol thoſe Parts; for that Di- 
viſor will evidently meaſure the whole of that Quantity ; 
the ſame Diviſor the other 3 is to be tried, and 
it will divide it, then the Fraction may be reduced to 
fo Terms. . 


For inſtance, let ter. to reduce te Fraion 


N 2 to its leaſt Terms. 
N Pay + r b oN AU. 

the Denominator into two Parts, 
. +6ay? ; here it ns ooo Part, i 
is @ Diviſor to both the Parts Parts 3: for a K a ="ax +29 R 
x, and 34 NN bay* x ar X ay; the Sum = theſe. 
tro Parts may be expreſſed by f x * + Jay"; hence 
As that the Factor 3439 5 likewiſe meaſure. 
enominator: Now if the * lk Fraftion can be * 

2 to lower Terms, one of theſs two Factors muſt 
vide its Numerator; and by trying with the former (name ly 
ar y) I find it ſucceed, Ago the yeni le: -A, 


| Wye xz 
wiener the Peg propped is reduced to — MEI 
3 101 4 30 
and is in in loweſt Terms.” In this Exaraple the common 
Meaſure might have been found by dividing the two Parts 
above ſpecified by (x, and 3ay*) their reſpective ſimple Di. 
viſors, and alſo by dividing the firſt two * 
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Da then aN c ac, 6 
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der each n ene 


5 E Fs. 83 
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If the given Denominators admit of a common Diviſor, 
divide then b it, then multiply- each Numerator by all 
the Fer F ae — — 8 (except its 
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= * — 2 4 r N en, 


9 o 
: ” * - < 
1 5 - 7 2 9 - 4 * 
23 oft = 40 81 11. 4 


4 — - 44 
— TR 
CBE = ee 00 = hs dT 
% 7 BY pl 


WF 
<= wa . ATYOY ; (as of! 
To redute an improper Fradlion De Arr. 
ud 247 © —_ R "WS * e N 


Dinde the dogg by its Dekominaor, sf as 
can, Quotient 

1 on under 
the Remainder —— Parts" 98 


1 
b 


2 - . . 
* | | 
x: " * 
* 


- 


| EUEMENTS ov ALGEBRA, 


- 


4+) 243 (ann +/ — 
a* ar 4 n 
* l 73 
TR | — £ 2 


i at + 


y * * 7 * 1 — - 8 
1 n nen en 9 oy 
* 1 
* of 8 — * 1 * 
ws —— — — $ 
* * 2 — o ht. # 4 „ 2 AA 7 29 . - . «q 
| - , ' 
* * * ww «Of * 4 2 - " P * * 88 
* * 43 | he Aa * fy - * - 4 % ** # he #3, Ll 44% 4s 8 
* 
= : ? 
: 
C A. 8 E VI. 
= 2 * , = . * 
" oo * 1 * 3 ns * * * „ 
* ” 3a 7 « " £14 he % 4 ** = by * 1 
” : uy 
hy 4 | — I * 12 D 
f 0 add and ſubtraci . ' 
. -* 2 es” = 4 . o 42 0 
te ate: cas 13 4% „ 4445 Gr » Tx — Sr 83 


Reduce chem to 2 common Denominator, ind add or 
4 - Hs xt Waiter «ths Fre ve Of rence ſet 
over the common Denominator, is the Sum or 


— 
2 *** * — 
% 


, hw 
dF Fi? ERE e od, „ . * 
- fo » — w I % 8 Gm. 9 
» . 4 
i * 
* 9 
- * _ 
* 7 — 
4 p 
o 
* 
% 
* 


BLEMENTS os 5 ALGEBRA, th 


ca 8 E VI. 


multph a Fradtim by a n Integer or wholk N. 
© SS 2: | 
6 by the dre 
ultiplier. | 
* Thus Pear übles 3 or 
e bes 
| —; i 18 Va died by 2 1, FEA; ; 
wo 77 
CE andy n 2 „ and 
& . e 


that of r multiplied by axis —S—_ = 
c+x, A Whole — Fara the yo hoon 


to the Denominator © Bar; 


To multiph one Fraftion by another 
R U L E. 
- Multi F pages Gor ae 
rator, a 5 Jenominator Jogrider for = paw. Denn 
tor. v Watt 5 rad Atte ES. Kt 
16 1-38 0 46 7 24 4 — 
Thas e ee ee 
| 0 * A 4 
and e 
3 


E W or ALGEBRA, 


K 2; 
FI . ran ly an luxe 


MELTS 


—— OLIN by» 
HEE. . r eee 


ELE MENTS: or ALGEBRA. 81 


4— N a 5 = * ac. | ac 2 5 
a x van” | * er ay mY 
XL | 14 8 | 
| 1 5 
| Here the Quotient comes: Ut and is the Mat. 


tiplier ih the laſt Example of 8 F ractions, which 
e orootoua And the Term 


i775 
in this Operation, was eee ELD, 2 by 


multiplying both its Numerator and Denominator by e 


—— it that multiplying the Numerator and 
tor of a Fravtion by the fame Quantity does not 


der its © Vale, if it did, the "Quotient here brought out 
could not have been (2) « Proof to the preceding 


Rule, as we find it is, therefore reducing Fraftivas to a 
common Denominator, cannot altert their reſpective Va- 
lues; fince the Numerator and Denominator of each 

Fraction (ſeparately taken) are e w by the ſame 


Quantity ; thus the Frafions and — e 


204 common Denominator wil be . 2d _ where it 


+ ene Wer dhe Neersen -and-Denominator of its 
fuirſt Fraction are multiplied by x ; the ſecond Fraction is 
Rey wagon ede a- and it is plain that 


| theſe Fraftions — = and =, are reſpeRtively equal to— 

cd. HS pA aa 
Ks © on hs * 

of the new Numerators, divided by their common Denomi- 


xator, muſt be reſpectively equal to the Sum and Differ- 
; | | G ace 


12 BLEMENTS or ALGEBRA, 


ence of thoſe Fractions divided ſeparately, both before and 
after ſuch a Reduction, for the Sum of the Whole, divid- 


ed by the common Denominator, muſt be equal 4 > 7 


Sum of all the Parts divided by the ſame Diviſor, and 
Difference of thoſe Enten afer Reduion iv the fame 


as before. ; 
To illuſtrate this* by Numbers, let 423. c =＋ b=1, 15 


and a, e 


. Ar 
e 1h det Sen 21 | 


4 


= — = 7 bern Diference, the wem ene 


a The Rule ifar dividing u Fraftion by an Imeger, b Yy 
multiplying its Denominator into the Integer (when it is 
not contained in its Numerator), is founded on this ob- 
vious Principle, that any 2 being divided, and the 
Quotient thence ariſing being divided by another Diviſor, 


&c. the laſt Quotient ſhall be always equal to the Quotient 


of the ſame Quantity, divided at once by the Product of 

all thoſe Diviſors: For Inſtance, if any Number were di- 

| vided by 4, and if the Quotient thence ariſing were di- 
vided by 6, it is evident that the laſt Quotient would be 
equal to the Quotient of the ſame Number divided by 9 
* n of the two Diviſors, and fo of others. 


| CA 8 E xl. | 
2 whole Quanitity (2 5) divided by a Fraction, thus 


222 * (by mukiplying: (ab) its —m— by a) er 


— * 


minator 
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be reduced to this Form 2 , ud is the Quotient of ab 


divided by ; ſo that to divide a whole Quantity by a 


Fraction, multiply the whole Quantity by the Deno- 
„ the F 580 and „A of the 
ate F I under * TIO. 


©: OA 8 E „ | | 
I it is required to reduce a given Fraction to a FraQtion 
equal to it that ſhall have a given Denominator, you mult 


multip 1 * Numerator by the given Denominator, and 


under ee ee ee iti 
Denominator : Thus if it were required to reduee ———to 


XX, is the Frafion required 


an equal Friion whoſe Denominator ſhall be c, then. 


Orig +, you will have for the Frac- 


tion ſought. 


N. B. Writing one Quantity inſtead of another 
— above) is called Subſtitution, it is ſometimes uſed to 
ilitate the Reſolution of Equations, and is highly ne- 
ceſſary in 3 Caſes. 


CASE xm. 


Fractions connected _ by the Word of, where 
one Fraction expreſſes of another, are reduc- 
ed to ſimple — — ractions, xp multiplying their Numerators 
together for a new Numerator, and the Denominators to- 
gether for 2 new Denominator. 


Thus En — — 
+ 


Jn.» 


* 


2 you pleaſe. 
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U EC TION vn. 
. INFINITE. SERIES. 
Me i dap is Dividen de de Divicer l not 


exactly contained in the Dividend, the Operation may be 
continued without End ; anil the Quotient will i in that 


Caſe be an infinite Series of Terms. 


Thus if it were required to divide I by 1—x, you will 
find the Quotient to be TT TT, &c. 


The Operation is thus: 5 


i) 1 
Ix 1 
_ +x 
*-* * 
— "> — 
. 
+ xx 
: r 

ob ttm 
—ů— — — —uv— — — 


N Here i is eafy ds er in what Order the fuccecting 

Terms of the Quotient will ariſe ; this is called diſcover. 
ing the Law of the Series, by which Means, without any 
more Diviſion, . 


By 


| ELEMENTS o ALGEBRA, 38 
W i ann you will fund 
I+x | 


N , a eee ene 


unity from the ſecond Term AA but the 
| Signs of theſe Terms are alternately + and — 


Let it be required to divide c by:a+ x»  - 
| See the Operation. 
4. c er cc c c 
a+ * — — — — — 88 c — 
„ Ou Jn I, ar 
c ＋4— | 
3 
1 | cr 75 
— — . 
- 
: c 
— — — — 
a a* 
EEE” EET 
———ů— 
* 
cx cx 
+þ —— + — 
a a® 
5 N 
— — 
cx⸗ cx 
— — — — 
a® 'a* 
— = os 
+ ——, &c, 
. a* 


te ELEMENTS: or ALGEBRA, 
Here, I divide cby @-(the'firſt Term of the Diviſor) | 

| 2 >.< ; . : 
and the Quotient is —»,, by. which, I multiply 4 * the 
whole Divifory,and the Produtt is ——+ or c + == | 
| which ſubtracted from the Dividend c there remains — 
—, this Remainder being divided by a (the firſt Term of | 


the Diviſor) gives —-— far 'the-ſecond Term of the 


| Quotient, by which T alfo multiply vf. me Diviſor, and 
<a at 2 ac x cx e 8 
W 


cx I 


5 ENDS 
being taken from — 2 leaves 7.—. 3 
The Reſt of the Quotient is found in the ſame Manner, 
and having obtained four Terms therepf, as above, the 
Law of Continuation becomes obvious; but a few of the 
firſt Terms of the Series are generally near enough the 
Truth for moſt Purpoſes ; and in order to have a true Se- 
ries, the greateſt Term of the Diviſor (and of the Divi- 
dend if it conſiſts of more than one Term) muſt always 
ſand firſt. Thus in the laſt Example; if x is greater than 
a, then x muſt be the firſt Term of the Diviſor, and the 
WS Ve. * ac a* c a*c | 

Quotient —— — — — rx — — _—_— | 
en  x+a KO x? x* 5 
&c. the true Series; but if x is leſs than a, then this Se- 
ries is falſe, and the further it is continued, the more it 

will diverge from the truth: OY 
For let a=2, c=1, and x=1 ; then if the Diviſion be 
performed with a, as the firſt Term of the Diviſor, you 
| E. if 2 1 1 3 1 
„ß . '4 6 16 
+ &c. = LEN. „ 


* | -a But 


4 | X ASS * 
ELEMENTS or ALGEBRA: „ 
enen n 


| N * — 1244-3416 be. 
x+@ | 1242 


Now as Goch that the rf Series continually con- 
_ verges to the Truth, for the firſt Term thereof, viz. +, 
exceeds the Truth (4—3 or) 8. two. Terms are de- 
ficient by r; three Terms exceed it by A 3, four Terms 
are defclens by r; five Terms will a the Truth by 
&. 80 that each ſueceeding Term of the Series 
ings the Quotient continually nearer and nearer to the 
Truth by one Half of its laſt preceding Difference z and 
conſequently the Series will approximate to the Truth 
nearer bins any aſſigned Number or Quantity whatever 3 
and it will converge ſo much the ſwifter as the Diviſor is 
greater than the Dividend: 4 
But the ſecond 3 y diverges. from the 
Truth; 2 the firſt 75 of the Quotient -exceeds the 
Truth 'by two Terms thereof are deficient 
by 43 Wer Tung Coded it by * ; four Tertns are de- 
ficient by 5; five Terms Se the Truth by 3, Kc. 
which ſhews the Abſurdity of this Series. For. the ſame 
Reaſon # muſt be leſs than Unity in the ſecond Example ; 
if x were there equal to Unity, then the Quotient would be 
alternately 1, nothing, inſtead of I; and it is evi- 
dent that * is leſs than Unity in the firſt Example, other. 
wiſe the Quotient could not have been affirmative, for if 
x be greater than Unity; then 1—4, the Diviſor is. nega- 
tive, and unlike Signs in Diviſion give negative Quoti- 
ents. From the Whole of which it Redd that the 
— Term of the Diviſor muſt ye 


— 
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; #434 9 c "4 A 4 
Ng, cas ama: 2 


TIA 1— Aerion 4 . 
| Or, LNV.OLU TION. eh 


7 1 Us 
. 4 


4 * 4 + k * 
© % — . - 4 I; £ * Fs * 
, \ 124 * 
4 ot 1 &, + w$ $5.5 + © 8 4 8 * 7 T7 
- -. 


12 Js . contin Multiplication of 4 
uantity into- itſe}f, and the Products thence ariſing 
the Powers of that Quantity, and the — 
infelf is called the Root; thus as a N is the 
Power of the Root a fo ab xab=aabs, is the ſecond, and 
r ee Nr nnen 


* * Vier s. 19 . | 

CAS r u eee 
I the Q titles have Ca.efficients, they muſt be in- 
volved wil the. 5 thus 2x.X 2x X 2x B is 


the third Power. 2x, * 3a) N 3% Xx 439 =8 14xx 
is the fourth Power of - eg * 1 _ 


But Quantities way been involved by m Uriplying their 
2 by that Pow 19 (as has been 
ſhewn in Notation.) Thus the third Power 5 * is & X 
or x*; the fourth Power of 24 is K, or 16a"; 


5 ee ge, . the ſecond Power of ax 
won. or aa” enn ao the Power of ae" 


e 5 1 0 Power of "af + . | 


EE Fr namely the 1 Power of the 
CT WOE : | 


7 y 4 


CASE Ul. 


An n u t unh ids 
gative, and all the even Powers poli * 
ED co 


> 


; 1 — = 
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8 N r (by the Rule for | 


the Signs in Multiplication) the third Power of —a.is. + 


_ Power * Fan 


— a>, 31 4 
Pp; £& BHT EY i 


CA 8 £10. 
A- FraQion is involyed by raiſing 


cond. Porter of <> is x the ied Power of —= SY 


6 
— RE=I 


and the fh Powes 


CASE v. 


egative Powers, as well as palitive, are * 
Bos and divided dy ſubtracting their Exponents ; 


| ts Pda of = clit by py n nt 
1d —5 x of = = and 


Nx e =+* =1; for here the poſitive and nega- 
tive e y one another, and produce only , or 
Unity, Product, which is no Power of x at all. 


MiSevorer it hes en in Diviſion that the Fac- 
| tar ens is equal to === = ſo that the negative Powers of x 


are poſitive Powers of 2 nd, multiplied. by * 


gives LED = 1, the veryſame as before ; hence 


x 


- appears hou if any poſitive Power of be 7 4 b 


will be Uniey. x of an equal Exponent; the 7 


Now 


8 the fourth ck yt, 5 8 


"I 


beth ts Mans 
and Denominator"to the Power propoſed thus the ſe. 


— 
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* Now i it will be eaſy to perceive how any Quantity placed 
in the Denominator of a Fraction may be * 
| Numerator, n 
3 b 
For fince 8 = — = > x x 


Quanti nada of- Goal Terms, are ain 
by an actual Muſtiplication of all their Parts; thus the 
Powers of any Binomial. a+6 are found by a continual 
Multiplication of it by ag as follows: : 


* 
- 
. th. . 
* * * 
p 4 5 


ELEMENTS or-ALGEBRA.. | gn» 
a+6, the Root, or firſt Power. . 
| * . 4 | 


i. A. 0 


9 


4 440 : Si dnar N 
7 | — 


20 L the ſecond Power, 5+ Sig nts 
Ra+b * 


E OD PUN OT. 
+ 04206 +6 1 


— — — 


be #7 4+ 308" us third fon. * 8 
* — 


—— * * —— 0 
* 


m— — 
9 a +S & * «4 . * waa 9. * —— 28 * 


ee eee 5 e gen 
4 5% eee 


eee the four Power, - 
* +0" 


_— . ** —— WY 


— þ 
— - 


eee * 
5 4b * 44 | 
ay 2 100% +100 +3044) the an Power, 


„ "I 


| Tis Powers of = as nin hs na hes: 
FE 5 


2 
— 
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2 · 225 7255 HC ee 7229540804 $87 45. : 
— 21 | ; | N 541 0 
"+ fas e the : third TO 
24 _ Edo bo 
af — 3a b+ 20 —abf .- $2007 alt »>5X Ala "+ I66 + £ 
— &b+ _—— „ 2%; 
— — — - 
| eu. the fourth Pe. 
Xa m=b . Coe? 
— — — —ͤ— — — — 
A => -{ 


— & T —bdb"+ 4... 
i — 4 10010 U — the fi . 


r 


0 — . 


_— 


Here) ; mayioblarve, that the ſeveral 3 of this 
Binomial - conſiſt of the ſame Terms as thoſe of the 
foregoing one a +6; in the Si 
of thoſe Terms in which the Exponent of 4. is an odd 
Number, as ö, 5 %, &c; 'thaſe are all negatives. but all 
the even Powers of b, as 4, , &c. are And 
1 it is to de obſerved, in the-firſt and laſt Terms of any 
= Power of @ T , the Quantities a and & will each have 
| Vnity for their Co-eflicients,. and each. of their Exponents | 
will be equal to that of the Power required. 

"Fhe # commences, in its firſt Power, in the 
ſecond Term of any Power of a T, and its Expo- 
nent increaſes by Unity in each ſucceeding Term, as that 
of a decreaſes ; ſo that the Sum of their Exponents is ever 
the fame, and is always equal to the Exponent of che 
Power propoſed. | 

Thus in the fifth Powers of the preceding Examples the 
= nt of à decreaſes in this order, 5, 4, 3, 2, 1, ©, - 

x thoſe of þ increaſes in the contrary order o, 1245 
and the Sum of their Exponents in an 

For the Exponent of a“ the firſt 


Ten is 5. 
TSP rho Potrere: 


i che Sum W the 
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* 0 1 58 R vn. 

To fd the Gene am gr re 
| SS > 5 RN Mia 
"Add Uni re o the Eaponene of in the Term propofol, 

divide that & m b 41 of b in che ſame Term, 

and multi e tae Co- efficient of the 7 

ceding thus to find the | Co-efficients of 


Tarks' of the em 5 Power of a +6. 
The Co- efficient of a5 the firſt Term being 


that of the ſecond Term (by the Rule) will be 1 * 
aL en es rat th td Term will | 


E. or sites unde found Term will be | 


xa > 5A as Reſt of the Co-efficients will be 


found Ee Canin: e 1. and ſince the Expo- - 
nents have ſuch a Relation to the Co- efficients, it will be 
ealy to perceive how the Powers. of a Binomial may be 
expreſſed in a 3 Manner, without the Trouble c 


— 2 gplications required in ce foregoing 


Operations, which is thus : 

Let » denote any Number at pleaſure ; then che ' firſt 
Term of the # Power of a+6, will be repreſented by , 
1 becauſe the Exponent of à decreaſes. continually by 

4g Bon every following Term of the Series, therefore 
| cond Term will denoted by 4 b the third 

Term by , che fourth Term by 7 Þ, &c. fo that 
the Terms of the general Theorem without their Co-ef- 
ficients will ſtand thus, 4 +a"—"b+ 4" +&=—" Þ, &c. 
continued till the Exponent of þ becomes equa] to », Ault 


1 
| 
| 


—— — 


I — 


— — 


„ ELEMENTS: or ALGEBRA. 


den the Series muſt end, becauſe the Exponent of a will, 
in that Caſe, be „ as ſhall be ſhewn further on. 
The Co-efficient of the firſt Term bei ing Unity, and that 


of the ſecond Term being alwa . n) the Expo- 
nent of the Power, the Reſt oe Goh d 


rer. ig 8 


1 U K. 


Thus, by adding Unity to n—2 the Exponent of à in 
the third Term, —4 dividing v2 + 1, or n- 1, the Sum, 
by 2, the Exponent of þ in the ſame Term, and multi- 


„* ry the Co-efficient of the 


 ſeeotd Term, gives v * — Lee of 


te third Term: . 1, in the 
F 


ene Term, Tas. 5 158 2 eben. 


2 es C-icient of th uud Term, gives | 


N— Red 


bd bo rr 3 ber de Co-eficient of the fourth 


Term; hence the Law of Continuation is evident, and 
e in z genere Manner will ſtand 


. 1 e 3 * = 
oo — nun — — 
* 3 N Tx + 23. 


Sc. continued till you beet: one Co-efficient more than 
there are Units in n, becauſe the Terms in any Power of 
ab, NI one more * the Units in the * 


os 


o 
: „ , 


ment. 
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And the Terms ofthe general Theorem with their Co- 
effcients will become 7 een 


e. Therefore Therefore a+ 7 hn 
555 = a 
an e bee „ &c. which 
whe. neral Theorem for riſing a Quantity conlifing 
| Terms to any Power x. 
in" Fr nd ile ea ee 
anner i e ſeco 
&c. Terms Rhere the odd owers of CR en ET 
be negative. 
Hi To ſhew the Uſe of this Theorem, let it be required to 
 FBaiſe 4 7b to the third Power. Here u, the Exponent of 
the propoſed Power being the firſt Term, &, of the 
Theorem, will become a“, the ſecond Term a 6, will 


be g6"h, or 1h th hed Term x — * 


= ff, 22 that . 


. 
\ will 


will be 3x7 — 
| ar fouk Tem, via. ax 


daddies 5 — * "ng Dp = 3x at 4 1 
Sl. | 7. 
i In this Term you ſee the Co-efficientis equal to Unity, 
: the poſitive and . Powers of à deſtroy each other, 
and the Exponent of -b is become equal to 3, the Units i in 
n, which ſhews that the Series is ended. 
2 third Power of a+6, is found to be af + 30'S 
+ 208" + 
"A gain, let it be required to raiſe a. to-the fixth-Power, 
in which Caſe the Exponent u, being 6, the firſt Term e 
of the general Theorem is equal to — ag ſecond 1 


nas _—\ the third Term 1 * 


Pt * 


+36 - 218 ext 8 or ALG EBRA. 


— 3-4 $77 A a | 
reiter, the fourth Term. 1 3 * 
HY 24 8 


S tx$oPmzce's; proceeding on in 


— — -— — 


this Manner, you will find the other Fas Terms to be. 
15% 6abs,. he, therefore I Pe 150% + 
711 1574 bab +8, _ 

By theſe and the preceding obſerve 
W. 1. Co-efficients ding pern to 13 1 of 
Terms in the odd Powers of 4 4 b, and to the middle Term 
in the even Powers of a+6 ; and then they decreaſe again 
in the fame Order, thetefore you need not find the Co. effi- 
cients in this Manner, r than thoſe Terms, "_ 


| + | from thoſe the Reſt will be given. 


By the I — will find Wes 


* 
| 71 —77 * 2 "The -r _ 4 
| OR WY: the. : 
Here you ſee the Exponent of the Power is greater b 
1, than the Units in r; and if you write z wes reter by 
the Exponents and Co-efficients of the Terms will be ex- 
| the fame as before, Regard being had to the Signs 
af thoſe Terms in which the odd Powers of bare involved, 
ns above. ' | 
- If a Trinomial, as a+b+c, be involved; was will find 
the ſecond Power to be a e e and 
the third Power 4 + 345 f 3ab*+b*+ 34*c + babe + 3b*c + 
70 42. Je ci. Now it is obvious, that the Sum of the 
rſt three Terms in the ſecond Pow, of a+b+c, is. the 
| Square of a+6 ; and the three laſt Terms are equal to 
N 777 +0; therefore a4340* = #33 Tacx a+b 
o+c af 240 +4 nne & ale A c-. + Again, it is plain, 


chat the firſt four Terme of the third Power are equal to 
a + D, che next three following Terms are equal to 3 — 
id,, and the three laſt Terms are equal to 30. 45 
re, and conlquenty 773+) OS RATE + 
| FX 


* 


ELEMENTS or Ae rl * : 
| erect ee ee x 


Hlenece vou may y obſerve, that the Terms of the 
and Cube of any Trinomial may bs known from 
bf a n without actual Involutioon.1 
And by proceeding on- in this, Manner y 1 
of more 


eorems for inyolving Quantities confi 
Terms; in which Theorems; the ſeveral Terms of the 
bn i above. | 


SECTION, * 1 ws 


* „1 = 


o „vou T0 N. 


44 27 (97 


C 4 8 K . 


AVOLUTION. is the Ron of ito "and Con 
þ fiſts in reſolving Powers intq their "FLA dry 
pern 


„ FF 


ti ks Nag an ga hw api a6 te Lavoe, 


— 


eee or a, the Square 
Root of eg is bir the mut Root of f i aa” 


and the ſquare Root of 2 Tis Sr In the firſt 
three Quantities you ſee the Exponents are each divided 
by 2 2; butin _ laſt the Denominator of the Exponent | 
is multiplied by reeable to the Rule already demon 
ted, for Arn 50 by multiplying i i Henn 
nator by the Divi Amun RE Ms 
merator. | 


* 


ol 


48 ELEMENTS or, ALGEBRA. 


= : 


po 1s 


- Marzover, the Cube Root of en u of, or 4, the Cube. 


's Robe of af is 2405, the Biquadratic Root of iv 


5 


eee As e. 


2 N 


C A 8 * 2 


n faid with reſpect to the Signs i in 
Involution- (Caſe III.) it appears, N 
has an affirmative Sign may have an affirmative or _ 


Roo, hen the Exponent of that Root is an even 
Thus the ſquare Root of + 4“ may be +a, or —a, 


becauſe +4 x +4= +), and alſo —a x—a= T. From 
thence it likewiſe follows, that no Root whoſe Exponent is 
an even Number can be compa a Power with a negative 


Sign. AP 4 Wh wk a | 
Thus the ſquare Sat edt bo ante from: —e*, 


becauſe there is no Root, rag no or negative, which will 
when multiplied into itſelf, 4 and therefore 


ſuch Roots of ne =p N are termed impoſſible 
or imaginary und et they will ſometimes come into Uſe. 


But if the e to de extracted be denominated by an 
odd Number, then the Sign of the Root vil be the ame 
as that of the Power. 

NFF Met Cog of + 4 it. is + 
„ and the land Root of —o* is a; | BK 


$902 2h ee 8 e m. 
1 find the Rost of u Prattion, + 
Wk YE TT Ou 
Extract the Root of its Numerator and Denotninator : | 
: Lu E 
Thus the Square Root of ——= is the Cube Root of 


— 


4 


— 


' 


I 9 I. Gb 2464 


WS is —, the Biquadratic Root of —— is — ind 
3 N * 3/4, 08 a 
the ſurfolid Rook ef 6 . 
Pooktin of ache. Nita i performid by th fai 
& 0 1 = e (81 


Firſt; range their ſeveral Terms according to the Di- 
menſions of the Letters in them; as in Diviſion, and by 
twice the Root of the firſt Term divide the ſecond Term 
of the given Quantity, or by three Times its Square, or 
four Times its Cube, &c: according as the Root to be 
extracted is a Square, Cube, or Biquadratic one, &c; and 
the Quotient which ariſes by that ſimple Diviſor ſhall be 


the ſecond Term of the Root; then ſubtract the ſquarez 


cube, or fourth Power, &c: of thoſe two Terms in the 
Root from the given Quantity, according as the Root to 
be ſubtracted is à Square; Cube, or Biquadratic one, &c. 
and if there be a Remainder divide its firſt Term by the 
- fame ſimple Diviſor that you divided the ſecond Term of 
the given Quantity by, and the Quotient ſhall be the third 
Term of the Root, &c. Re: % 
| The follnving Examples will make this very eaſy. 
K i. 

* Let it be required to extract the Square Root of 4 
EN PO ED WT ROTO 
Here dividing —4ax the ſecond, Term, by 20, twice 
the Square Root of 4, the firſt Term, gives —2x for 


the ſecond Term of the Root, then ſubtracting the Square 
of a—2x (the two firſt Terms of the Root) from the 


| =_ Quantity, the Remainder is 2ay—4 4% and di- 
iding 2), the firſt Term of this Remainder, by 2a, twice 


H 2 


6 INT „ bels. 
the firſt Term. of the Root, gives y for the third Term | 
of the Root, and by 9 the 43 of q—2x +y 


( hich is 4 Aar f Ar from the given 
tity, there _ therefore a—2x +y 


Quantic may be more readily ob- 
tained ; rr is thus: Fi "nay uare Root of the firſt 
Tetm , which gives à for the fir Term of the Root, 
then ſubtract the Square of a, the firſt Term of the Root 
1 the propoſed Quantity, and divide the firſt Term of 
the Remainder —4ax + 4x*-+ 2 +5", by aa, twice 
5 the firſt Term of the Root, and the tient  —2x is 
| the ſecond Term of the Root; add this ſecond Term to 
| the double of the. firſt, and multiply their Sum 24—2x 
by the ſecond Term —_—x; Aubtratt the Product —4ax + 
4x* from the aforeſaid Remainder, and divide the firſt 
Term of this eee e Den 
firſt Term of the Root, . 8 
double of the two firft Terms of the for the 


compound Dirifor, &c. See the Operation at large. « 
8 7 1 T απο (7 Root. 


8 — * 


2 zr e 
X 2K rea 


24=4x+5 N 
Ky/  209=475 +) 


8. 
In the lame Manner the Root of a Surd may be ex- 
tracted, and expreſſed by an infinite Series: 1 255 you 


will find the Square Root of & +2, to be a r ens 


** x* 24 


$a 1648 5 
For 
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For here the Square Root of the firſt Term 4, is a, 
the firſt Term of the Root, which being (quared and ta- 
ken from the given Surd * leaves „ this Re- 
* twjce the eſt muten 
gives — for de ſecond Term of the Roos which added 


2a 
to 20, gives 204+ = r 


which being multiplied . and the Product (a. 
2a 4 - 
* | | a 
WY hr ² ˙—ͤoB -•ůᷓ— 
4. * 4 
5 this Remainder divided by as n 
| Term of the Root, which muſt be added to the double of 
(+) the two firſt Terms of the Root for the yea 


comgound Diviſor, &c,—See the Work. 
* + x* ( x* „ 4 


. 
x* 2 
24— ** 
oY 177 _ 
5 af x* 
WP FA 
1. ol * + x* 
a 44* a 644 
t e 5 N 
hn 7 1 
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Here dividing + 2 the firſt rer ofthis Remainder 


" þy 26, gives . Ar for the fourth Term of the Root, and | 
bes you may comin the Srixon far yoo ph | 


"RE en V e 8 


Note. In order to have » tru ere, the . 
ED ed Surd muſt be alwa' firſt, as has 
| 3 VI . ſy e jÞ here 
ppoſed to be gieater than “. 
. theſe Surds may be more e extracted by 
the Binomial Theorem; for to extract ahy Root of 4 
the e be e Ext ay Not of | 


to a Power whoſe Exponent is a Fraction; the Numera- 
for of the Exponent ſhows the Power, and its Denomi- 
nator expreſſes what kind of a Root is to be e | 


Thus to extract the Square Root of f. fe js to raiſe 
d* + to a Power whoſe Exponent is 4, therefore if we 


put n= þ, then by the Theorem we ſhall have FF. = 
ar +1 x — — Gd off ＋ ͤK„ . 22 
* &c. =a7 n + t- 142 1 
K- le. = 04 — + Do de. 
the very ſame as þefare. . wan Term gt of 
okay the Factor a=" = — | = (x GY; of Invo: 


Lad 


2 | 
luton) hence 1— lx. 3 X * 2 3 * D 
2 Kg 7 | 2a 0 — 2 - 

| fy 


. 
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as before : The third Term * a=} x 


EL zine r=] re 
4 | 


-* ; Ce 
Here you ſee this Term comes out negative, the ſame as 
b anal. Exiles ; but the Co-efficient'of the fourth 
erm · is 3 x—} x -+= +4; affirmative, therefore the 
fourth Term is affirmative. Hence you may obſerve, that 
in the Extraction of Roots this Theorem brings out the 
Terms of the Series with their proper Signs. 
Again, let it be required to extract the Cube Root of 
3 12ax*——8x*, and the Work will ſtand thus: 


ab—ba's 128 (aar, the Root required, 


0 0 0 
N een. N ITY Red l * 
Here you ſee the ſecond Term —6a*x of the given 
Quantity is divided by 30's three Times the Square of a, 
the firſt Term of- the Root, agreeable to the preceding 
Rule, 2 the Quotient giyes —2x, for the ſecond Term 
of the Root. | ; 
Laſtly, let it be propoſed to extract the ſurſolid Root of 


| ach by an infinite Series. Put ==4; then will +4 
=a +2 = +10" x+1X == a x + 1.8 


— x = a x +, Kc. = F + jo * ++ 
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$ECTION . 


REDUCTION ar RADICAL rr, 


CALL. * 


1 ner Sur their mol fg . 
RV LE. | 


 Dividethe Quanti under the radical Sign by its greateſt | 
* Cube, Bi . &c. anſwering tothe e Sign, anl Surd ; 
poofox the Root'of the Diviſor to the radi Sign, and 
place the Quotient under it. 
Thus + 12 is reduced to r ae 3, J öl 
49x N 9 9X DSZ J and / 77 may be reduc- 
ed to v/2* x* x . which, by extracting the Square 
Root of 4 * becomes ax x.) 

Inlike Manner 157 +96 A ei h- dar. N 
* 24 2 Te. ; 
This kind of Reduction is alſo uſeful in Addition and 


Subtraction of Surd Quantities, where the Quotients (un- 


der che radical Sign) in each Quantity are the ſame. 

Thus the Sum of 32% Fund 2a4/ 2+ Flis 3av 2+) 
+2a/34a= l; ee 
20/245 =avVIFx 4 


Again, N 2 7, and FA = ah 


In all theſe Surds you-ſee he Root of the Diviſor is pre- 
fixed to the radical Sign, and the Quotient of the Divi- 
Hon is placed under it; thus the, greateſt cube Diviſor of 
42 Heis do b, whoſe Cube Root a}; is prefixed to the radi- 

al Sign, and the Quotient % is placed under it. In like 
en #* divides . * un the Quotient * is yy 
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under the 7 Sign, and the * Root of & , which is 
ax, is prefixed to the radical Sign: And in the firſt Surd | 


ou ſee that 12, the Quantity under the radical Sign, is 
Aide by 4, the greateſt ſquare Number that dir 


vide it — a Remainder, and the Square Root 2 is 
prefixed to the radical Sign, and the Lake aa 


under it. 


CASE u, 


geen Qureiny may be reduc to the Form of any 
given Surd, Py few the Quantity to the Power that is 
2 y the r 
Ou radical Sign over it ; 


| Sona 
The a= SPP FD SV S4, and 2 
= e D D D a. 
XL . 
In like Manger = Yaz Va = b, and 


= 9 
This 1 of PR is ufeful in multiplying and di- 
viding Surds under different radical Signs. 


Thus vie or a? 777 mukighied byy/ 2), er gives 
a X AP . aa, and the Quotient of N di- 


vided by Ib gre 79s 


But if the given Surds are of the fame Quantity, and 
have different radical Signs, bring their Exponents to a 
common Denominator, then the Sum and Difference of 
the Exponents ſo reduced, ſhall be the Exponent of their- 

roduct and Quotient reſpeQively. 


55 Thus the Surds 377 and 2217; 


= brought to a common Denominator, will become 5 
and 
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Lg: LE „ e 
and , then their Produdt is S x 797 = ans 
2 
Ta, 


a 
# 


Hs ea vue Gi EE 


4 en —— 


ax ——=ax 
cs c3 6h . 


It-is evident that reducing Exponents to a common De- 

' nomitator does not alter their reſpective Values, and there- 

\ . fore the Values of the Surds cannot be affected by ſuch a 

ReduRion of their Exponents, but muſt remain invaria- 

| bly the ſame; therefore the Sum and Difference of the 

| 3 of Surds, muſt neceſſarily give the Exponents 

of their Product and Quotient re W the very ſame 
* thoſe of rational Quantities, 


p CASE III. 
Surd bei be NA. which * 
e 
R UL. E. 


Firſt if the Terms of the Binomial have net the ſame 
Indexes, reduce their Exponents to a common Denomi- 
nator, or to the ſame radical Sign; change the Sign of 
one Term of the propoſed Surd, and raiſe the two Quan- 
tities under the radical Sign to a Power whoſe Exponent 
is leſs by 1, than the Units in the Denominator of the 
Exponent of the given Surd : Prefix the common radical 
Sign to each Term of the Power; but reject the Co-effi- | 
cients, ſo ſhall the two ritities thus involved, be the 
Multiplier, which will produce a rational Product. 


Here foll 18 4 ral T i | 
(the Rae amm 4 gene En one 


Mulcoplicr 2 Vers = 
Eid +. 


N. B. In 
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N. B. In this you are to qbſerve, that, if both 
Terms of the giyen — are poſitive, then the ſecond, 
fourth, finth, 2 Terms of the Mailer muſt be nega- 
tive; but if one Term of the Binomial Surd is negative, 
en all the Terms of the Multiplier muſt be affirmative ; 


47's the Number of Terms in the * will be al- 


Ways equal to the Vajts. 1 * 
a EXAMPLE x1 


Les i be el to find th Surd, which multiple by 
VD+vD, will give a rational ProduQ, - 


| | Here we ſhall want only the fiſt three, Terms of be 
general Series, and here n=3. Therefore VaA + 


7 bl + VID = En + JP, is the 


Multiplier, but, for Conveniency, I ſhall make it the Mul- 


tiplicand.— See the 1 8 MS | 
| 9 0 

. VP VID + vP 
2. | 


F 
1 7 ne ITY 
my: 31 3 4 


The Product r * +5. 


. — — — — 
28 3 


nan Il. 


Find the Surd, which multiplied by an +) - 


gives Aa rational Product. 
Here nA, and N ＋ N NN 


N = VP SF 7 „Dis the Surd 
pri. —See the Works 
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en men 
een 


D ; 
VESPA + FP 2 5 
1 — EE O—_ 
The Product a 2 . 2 2. 


| 
| 
| 
| 


Here al the Terms of the Produdt deltro one another 


except Va and = JIA, and theſe Terms are reſpec- 
29 too and —Þ), r 


C 


EXAMPLE ml. 


| Let it be required to ind the Surd, which mille by 
Ks val Vd halt give a rational 


Here ars, and SEATER + Sn 
VEE + VA 7 7 n. . n, 
me e en. VIA, is de Surd 


required. —See the Multiplication. | 
Fre. Jen. a . = 
| FF 
— 


* 2 e ee e rd 
va + IP + SPP VBA V+ TP 


WE, a wi 
„ „ — 
Here 


n ps * — 
* — * —_— ” | $3, TH wr” — 9 * A IJ 
” 5 Su 
* , NN «4 v 


| ELEMENTS oF ALGEBRA, 109 


dae we des n 79 — SPY ei and i 
n J 


this. Reduction _ Fraftion — * has » Binomial 


———ů * reduced to a more ſims 
ple Form, by multipl ing! its Numerator and Deno- 
minator by that Surd, ich 3 into its Denomi- 
nator will give a * Product. 
Thus the Fra 
ener — by 77 + 5 Wi becoines _ 
VE © EVI — + Y mad 
Nee Wen 
NN es 
8 e | 


* 
— 4 » — m 
kt. Aces 
_ 


—— —A * w—_ 


SECTION XI. 


Raue, of Equations which ines h ont 
unknown Quantity, - 


N 1 is a Propoſition aſſerting the E ity 
two Quantities differently l 1 24 ab, 
is an Equation which ſhews that x is equal to the Product 


of a and b multiplied together. 


Equations are the Means by which we come at ſuch Con- 


cluions as anſwer the Conditions of Problems. 


AS E I. 


antity ma be tranſpoſed. or moved from one 
Side pe 2 an Gn 4 the other, if its Sign 
ö e 


. 
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dio with a contrary Sign on each ſide of the Equation 
_ and it is evident, that if equal Quantities are added to 
equal Quantities their Sums mult be equal. 

"2 Tderefore tranſpoſe all the known Quantities to one 
Side of the Equation and all the unknown ones to the other 
Side, ſo ſhall the Value of the unknown Quantity be de- 
termined (where after 'T'ranſpoſition its \Co-efficient is 


_ as in the following 
EXAMPLES. 


Thesis 62250; then tranſpoſi 8 
eas 4 * of E we have 4 
10+6=1 


If zygg ir- 20; den by eranſpoſing 2x; we have 3.— 
2x20, or x=20., _ -. 

If 57 + 20=4x+ 30; here by tranſpoſing 20 and 4 we 
have 5x AY 3020, hence x=10, 

If 7x—a+b=b6x+c; here by tranſpoſing —a+5 and 
. our Equation becomes Th&=—bxZa—b+c lence x= 


—— — WW. > — —_ 


1 BS 


anti whith the unknown Quanti is mul- 
ti 7 Qs E 2 taken away, if you divide every Term on 


_ Sides of the Equation by it. For it is evident, that 


equal Quantities = by equal Quantities, their 


| 1 muſt be 
8 hus if A1 24; here dividing both ſides of the Equa- 


1 4, we . x=6, and the Equationi ax ub, divid- 
ner by a, gives x==6b. 


If 4x =b, wen e both Sides by ty Wes 
a. | 
7 0 8 +20, < pes N by Ri te t: 
+ x e im u 
we — 5x—x==20—8, hence . and by 2580 II. 
12 
we get x π] 0 = 3. * 
1 bÞc 
Again, if arsab be then — 


ti 
ed in 


17 
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If 2ax+6ab=3", then tranſpoſing + 6ab, we have 


24x =36*—bab, eee e e 25 


- , 


Sometimes the uriknown Cs is multiplied by at. 

ferent Co-efficients, ſome SN and ſome literal, in 

which Caſe its Value may: by found, by dividing both 

Sides of the Equation by the Sum of all the Co-efficients, 

together with their proper Signs. 

| Thus ſuppoſe the Equation after Tranſpoſition, &c. to 
be ax+3x=b+c, then dividing both Sides thereof by a+ 

[the Sum rate pode wn 
re | 

a+3"- 

In like Manner the + Equation end c divid- 

| c+ 

| ed by a+1, gives aT 

+4. | 

a= 


1 ax—2bx + , here 0 both * of this 
dr——n 


lt b+c 


. 


If ax—x= 44 then 22 


5 Equation by N gives "OR: 


| C A 8 E III. 
If the unknown Quantity is divided b Quanti 
that Quantity may be __ away if you m Itiply all 5 
Terms of the Equation by it. 


Thus if - E=b+2, then multiplying every Term of the 
Equation by a,we have — = ab +24, or x=2ab 24. 


If all the Terms of an „ are divided by the ſame 
Quantity, let the common Diviſor be caſt away, 


Thus 


| 
v . 
Ti 
| 
bi 
| 
þ 
ö 
] 


and by Rule Ii, ve get x= * 


4 x 


If — | . = 24 This Ecuain being mal 


Upliedby abs, I the Denominators, 2 
* 
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Thus if = = — eve | 


4 


no Dinar he Ein = = | > become 
*. 

hade bes Manner the Eqqiation = * 
will be redueed e and ſo of omen. | 


r 


i te unknown Quantity be divided by Aiffrent Divi: | 

s, let my Term of the Equation be multiplied by the 
Porn of all thoſe. Diviſors or Nenominators, ſo the 
unknown N be cleared of Fractions, as before. 


Thus if — + RT then multiplying all the 


.C 1 


Terms of the Equation by a cy che ProduRt of (a and c) 


acs atx 
the Denominators, we have Dos + > = or ax 
S pe 


+exake 3 hence dividing by N 
If «+ — 2 +7; here by multiplying every 
Tem by 2 X , EO TOnY of the Denominatorss 


we have 64+— = 5 u, or 044 EEE hh, or 98 


| =2x+425 * by Rule I, gr=—2x=42, or 7 * 8425 


„ 


let all the other Terms be tra 


ber + Sacæ — abx = abcd, hence by Rule II. we get #= 
1 | | p e , dt ut. 21 
Ie Sa -s 7 wh, 7855 N 
V 
5 r Weis FOag 
to 
Side of the Equation, by Rule I. and then if both 
be involved to the Power denominated by the 
F will ariſe free from radical Quantities ; 
there happen to be more than one Surd containing the un- 
knows Oh in which Caſe the Operation muſt be 
Thus, if F '=34; here, by ſquaring both Sides, 
we have ax+&*==9*, and by tranſpoſing ', we * 
| =off—=P=8P, hence, dividing by a, we get . 
Let Vr -i this Equation, by ſquaring 
each Side, becomes x + a=c*—2cy/ x +6] +x+6, hence 
by Tranſpoſition, we have K = x + 2c v/x+0=*+6 


Step ber nin, we have 


6.4 


- 


3 l | * C 2 72 
1 * + =, therefore #2 + = -b, 


| Suppoſe an- = a; here by cubing each Side, we 
have this F a, which, being divided by 


| = 17 wo = 2 

If that Side of an ogg” N then unknown | 
Quantity be a compleat Square, or ower 
cn will the Value of the unknown e chexined - 
by extraRing the proper Root en both Sides of the Equa- 


tion; 


89 
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; for if two Quantities are equal their . _ 


E 


Suppoſe »*=25, then will 2 = 5, For the 
uare Root of & is x, and the Square Roof of 25 is 5. 
Let * + 2ax T here, by extracting the Square 
Root on each Side, we have eren 2 


| poling a, vr get # 24/ As. 
If Tl, then will x=3/2F 30) 
"FT e im by ning os of Kam, wo 
wh eons 4s... D x. avi 


1— ier | 


; Quaithey 
of an Anal its is Value be found by multiphyi 
Extremes a. ks Pers an 4 * * 

For if four 4 ag are, nable, the 2 
the extreme Te s multipli together, will be * 
of the 22 Terms ſo m 


Thus fup 1 * 1 e $4. Then will the. Pro- 
duct of the TY be 5x, and the Pro- 


8 the two middle Terms, will be 
16— * 3 or 48—3x, and by putting theſe two Products 
equal to — we have this Equation 5x=g8—3x, 
here by © 3's, e | we ave En or de 
A if x:4a::b:c; then by multi as 
and "IT we have- A —— 


ab dra 
#4 

Fn I" ne > 
If the fame be found an bath Sides df an 
Wy e the Terms, it may be 


Equation, or m 


. Thus, N 4, pol 
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| A L Me i, on both Sides of 
ge wen For wad it b 29626; and it 


evils 2 would hue eee by ene. 8 
sag; bers „ pk — — 


the 


a, we have #=3þ Tc. 
The Rules nh delivered relate to (i 


— 


Obſerve which of all 
involved, and let the 


po - that — be found 


fame - 
Equations will ariſe;. out of which 

wh FRA. with theſe new 1 the. 
may 


peration 
; and the unknown Quantities extermi- 


laced his. one; till at laſt you come to an 3 

rontaining one inkoown Quantity, which may be 

_ then, folved by 1 preceding Rules. | | 
Thus; let he given Equations be 54329, and 8 

237; to find + and . wy 

| Here by tranſpoſing # in the and 37 in the ſecond 

Equation, we haue y=29—x; and 93373 hence v 


=: Now theſe two Quantities, namely LE 


FF are each found equal to Ea e 
e 


equal to one another, mec, e 


Equation multiplied by 5; becomes 
by Tanpoaten we. get = eg Bee 2 
1 925. 

1448 Orb + Be | RULE 


* 
, * ., 
a, * $4 * 4, {$ . 
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* A ix 
* 1 EY mY 


ie agen of bR Ubi Kill 
Or let the Value of the unknown Quantity, which 
you would firſt exterminate, be found in that Equation 
wherein it is che leaſt involved, conſidering” all the other 
Quantities as known and let this Value and its Powers, 
be ſubſtituted for that Quantity and its reſpecti re Powers 
in the other Equations; and with the new ti 
thence ariſing repeat the Operation, till you have an Equa- 
tion containing but one unknown Quantity, 
Thus, let there be given the Equatiohs £+ Y=9, and 
2 Xx x + 7y==20 ; then from the firſt Equation we have 
=-, and by writing,9—3y for & in the ſecond Equa- 
tion there will ariſe 2 x 9-—=3y +,7y=20, or 18—6y+ 7y 
_ ; hence y=20=18=2, and therefore x=9= 3y=9g 


- 


Or, laftly, let the given Equations be multiplied or di- 
vided by ſuch Numbers or Quantities, whether known or 
unknown, that the Factor which involves the higheſt 


Power of the unknown Quantity to be exterminated, may 
be the ſame in each Equation, and then, by adding or 
ſubtractin e im ap as Occaſion may require, that 
Term ſhall be deſtroyed, and a new Equation will ariſe, 
| wherein the Number of Dimenſions, (if not the Number 
of unknown Quanitities) will be diminiſhed. 

In ſolving the following Equations, I ſhall occaſionally 
uſe the ſecond and third of theſe three Rules, as theſe are 
generally more eaſy and expeditious than the firſt. 


42 4 . ' 3 „ 1 : , 1 
— WAS. Duty n AA 2 : 1 ? 3 k — — ae 


- 1 Given 4 wi 192 ; „ to find * and . ME 
Add theſe two Equations together, and you will have 


2xt=4+5; hence == =; and by ſubtracting the ſecond 


given Equation from the firſt, we get 2 5. - there- 


1 fd. 4. 
fore y= LD 


429 - EXAMPLE 


2 ro nn * 1 


. 
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þ > 4 # : * 0 - 
« , " &$ 1 


EXAMPLE n. 


CEEY 


yu. op Ls GER 4 * 


| 249 335 | 
7 OS.” 5 S 4 755 = 105 — e 


From five "Times the firſt 3 TL the band, 
and you vil have 149876, hence A 25, and from 


if 


cheek Times th cond given Equation take tw fr, ad | 
there will remain 1480 a = 20. 


EXAMPLE UI. 


Given WY og xa 'T een 


Prom e Times we firſt Fejitation take Þ Times de le- 
cond, and there will remain atx——bdx =cemmbf ; hence 8. 


— Again from @ Times the ſecond Equation take 
d Times the Grit, and vou will have ag—aty=af—a, 
eee e aa ns 


EXAMPLE W. 


e 4 


1 1 | 1+ 

Suppoſe 1 3:93 a: b, hence lere, this "SR 
nnn, 1 
| hence 9. hl therefore 5g: Now wite 
inſtead of b in the — 5 N FEY in bx=ay, 


EXAMPLE Y. 4 


ure. 525 $5486 © 


* 22227 923 | 
13 Take 
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. Sam the fr and hve 
will remain y=40—49, or 234%, therefore y= - S 


write 8 foryin the Syn of the (oct andthird Equations, 
and there will ariſe 4*+3x83= =48+2x8, or 4x=40 | 


whence x= = =10; andby writing 10 pr x and8$ for y 


AS 1 £2 


| the third given ti will 0 1772 
e r 


| "EXAMPLE vL lies © 


From the Sum "of the firll aadtHecond Ee take 
the third, 1 will remain a2 af bee, therefore 


x== += : Again from the Sum of the firſt and third 


Eee rake the ſecond and you will ave r ce. ; 
and =D Laſtly, from the Sum ef the ſecond 
and third Equations ſubtra& the firſt, and there will re. 


b + c—a 
prin ee bepce = =O 5 


EXAMPLE I. 


To FE ſecond Eq quation 2 ple 2 add the 


third Equation mul from the Sum, 5 | 
ATT med ſubtrah the firſt Equation 


w will have pets rye ow or dey + bedy=s ; 


> ET” The ee aner, moltiplied by ie, . 


ELEMENTS « 03 ALGEBRA. 19 


eomes Are ie — — for 


Ai che hind given Equaion, be ilk acl 5+ 
aa — — Tg e Wins ee. Tg — 

| 6565 e | ” | 
l 
"" Th this Salton te Sign of ihe Tens of the Eh- 
21 22 EAST 

don 2 8 Shed, were all changed, in the next 


| Step, i in order to bring 2 aut politive. in that its Squaze 
| Root mi ht be ſubtracted, 

The Signs of all the Terins of any "Equation may be 
changed, Tod the Equality will ſtill be. rerdined 3 thus, if 
=, then wi & 24—5. | 
_ Obſerve alwa ee kee the . Quantities 
with, the ſame wer in each Equation, when 
W Values, as in the of theſe three 

ules, on Page 115. 3 | 


TOY : — * — * mn . — „* i... At. A 


s E oN Xl. 


03 ARITHMETICAL PROGRESSION, 


RITHMETICAL Proportion, or Progrefſion, is 
when a Rank or a Series of Numbers dr Quanti- 
increaſe or decreaſe by a common Difference, or by 


n 2 r 
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„ 3. 87 75 9, ep 
13. 123 * 5 Y 85 Hers the com- 


CASE. 


I dhe kl Tem of « Series of Quantities be 4, _ 
if the common Difference by which each_ſuccend 
Term increaſes, ay detredics; be denoted by-t; — 
the ſecond Term be a+4, the third, a+24, the | 
a+ 36, &c, in an inereaſing Series; if x be the firſt Term 
of a decreaſing Series, then will the ſecond Term be —4, 
the third - 24 he fourth x 34, &c. and theſe Serieſes 


| expreſſed. in a general Manner will ftand thus : 


Increaſing, a, a+4, a+24, a+ 34, 42 ＋ 4. a+ 5h. 
&y * a #—36, 34A, #— 5, dec. 


BER eee 
ba+154=3x24a+54, and the Sum of the firſt fix Terms 
of the ſecond Series is 6x—1 5d=3 X2x—52 


Add the firſt Term a, in the firſt Series, to the nh 
| Term a+ 54, and you will have 24+ 5d, for the Sum 
the Extremes of fix Terms of that Series; and the 
Term x in the ſecond Series added to 64 the 15 
Term thereof, gives 2x— 5d; ſo that the Sum of the Ex- 
tremes in each Fe cries being multiplied by 3, half the Num- 


ber of Terms, gives 3x 24+ 54 and 3 25—54 the Sum 
of all the Terms in each Series reſpectively, the very 
ſame as before. 
And ſince this will ever be the Caſe, let the Number 
of Terms be what it will, it is plain that the Sum of 
ene e Teens wes by et 
to the Sum e ms multi 
Put 2 the Sum of all the ach and ug the Number 
of Terms, chen ſince d dogs not commence till the? ſe- 
cond Term, it is evident that the Co- efficient of 4 in the 
laſt, Term will be I; therefore the laſt Term will be 


711 x4, or and, which added to the firſt Term 
A + | * gives 


erkurnrser ARA wr 


4, gives 20 K nd—6, for the Sum gf the Extremes, 2 


n eee de 2 ne * 


"x4, fr 6 Yi of th whole Sts, TREO 


n. T5 give an Inftance . 


bade Ur ie Br 80e fd GE HIGIE 
pay gm, 1 continued to an Hundred 
and Fifty Terms. i 


Here «SA d "S159 3 at ie Xn= 


* Hence LIFE — 


this 


9 - 4 3 KK Ag 4 2 


\ 4 
<<: 
3 


10 nk Ma at » 


third Queſtion in Mr..G.D 2 9 Amthmetion Progreſſion, 
in his Schoal's Aſfiſtant, firſt Edition, where 
ol Anſwer is 22725 Y iles, 7 Fur 65 


Yards; inftead of 3397 FE 6 19 Mk, 2 Furlongs, 
20 95 Vards, 24 gh 


0 855 . 


If the firſt, Term of the Series be (0 20 
nothing, Tet nb be onde; 


laſt Term v N= Tg by * half the Number 
of Terms. 4 
For N the Sum of the Series 0+1+2+3+5 


+6+7+8+92 9% — = x - 2 


For here ago, Ws and n=10z are in this 
ate we . . Tante. | 


CASE 


N ® s 1 0 0% xt. 


We 


are ſaid to be in Geometrical Propoftion; and the ſaid 
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ales 4 A” 8 E . * 


— rs: Games — Progreſſion, the 
e eee en 8. 


Thus i tie three. Terms d l 74 24, it is evi- 
r n Mar . S b la 6. 
n Ne E 


(OY 


22 * 


07 Geometrical Proportion or nerds. 


2 Series of Quantities increaſe 2 conſtant 
tiplier, or decreaſe by a conſtant Divifor, 2 


e We ORs, 


| C A 8 E * 
As 1. 2. 4. 8. 16, 33, 64, Here the commer Ma 


* — 


pr, of Rv, is 2. 


3 243. FE 7 9 1. Here the common Di- 


"And i gre it the firſt Term of the: Series be de- 
a, and the Ratio by r, then will the Series, if it 


| de an increaſing one, ſt and Si enn 


* et 4 


—+ hee. 


CASE * 


In Series of Geometrical Proportional, the Pro- | 
dude of the ee. e Product of 
any two others, equally diſtant from them; and * 


 ELBMENTS oF ALGEBRA. 123, 
fe Te umber of Terms be odd, iy” 


wages the xtremes, 
bus, fr fu Farms we hall hay ax art=an 
N . N a. . 

Or, if we take but four, T we ſhall have 4 x ar* 
gar x arr. If we take three ertns, then will a x 
a*=ar x ar. If we take five Terms, NS rern 


e ane, and ſo of | 
nnn 2 my va 


Pie vr: the Jm of aß the Tens and u the Num- 
ber of Terms; then ſince the Exponent of r from 
the ſecond Term, it is evident that the Exponent of r in 
the laſt Term will be 11, and therefore the laſt Term 
will be ar (in any increaſing Geometrical Series) the 
ne Term bat's one will be ar" the laſt butt two a, 


log mer t dere r att 

par, | 

" Here che fifth Terms (namely ** Hu of is och. 
K e e aqua 10-005 zxiorben though differently ex- 

preſſed 499 by taking the ſecond Equadten from r l 

ar a 


the firſt, eee OO e 


Or by making che Equations different only in the 

ſions of their K Ten (which may always be done, let 

the Number of Terms be what it will) we have s=a+ 
ar $a +4", and ar ar: From r Times 

the firſt of thefe two Equations take the ſecond, and you will 


have .- ar a, and ===, as before. —See the 


ution to the 85 . eſtion; but this general 
— may be differently gs : 
== rn. 

25 this Rule is frequently uſed by Arithmeticians in 
ng the Sum of all the Terms in a Series of Numbers 
— rogreſſion; which in Words is thus: 
„ firſt, divide the * 


by 


* 
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TS and to that Quotient add the laſt 
erm, gives the Sum required. See my 8 n 


Nn in N E 
* x IV. 21 * 2 3 

** = HW itt "© A 8 f 1 7 4 8 8 * 5 

"The W ar the g great Ar Aba 4, ar, , dr, four 

Numbers in Geom. Pr 708, died by the leſs Mean, Tives 
PT In; nf he quay of th d Mea di- 


| 


"& $53: I o 3 MY 0331S + 7473 
n 0 A 8 K n e [1.47 
by (00643, T1645 3p 15 * * fn nh 2450 7 hx 
The Ratio of two homogeneous uantities may be 
determined without the Intervention of a _— * di- 
viding the Antecedent by the Conſequent- In 
e is 4 =7=2z or double the 


Ratio of aw is 5" ; and the Ratio of ar $0.5 is . 


471 en 4} £2520 24468 br T __ 1 wh 
a o 1 $ 712 7 *.7 $a Pt 454 net 343 vd An x 


ery e DEAR VI. 15 
To ful te Sun of 9 om pe. 
a 7 — 99 of 


— 1 ' 3 * 4 1 217. * * ” - 9 g * 
* > ” > . 43 . 798 15 1 1 


1a e e eee 


= 


. 


Th Eq! rm f ru 4. n 


en, 


* 
CES — 


: — 
leaves r5—5= ar—- b 
= NL , 


for the Sum of a finite decreaſing Series ; EE FE. 
= oy the e geg of ere en ned — 2 


. ' 
: 2 


2 en ne is evident chat the 


a 729 
we ſhall have = 4 111 — th. 
b V1 * 1 . — 243 - 2154 


To] 3=1 2 


21093. 
N As E ww 


* —— 
to be te, then ue 8 85 fl ; 


175 Trenn- ach for a finite Quantity (e) divided by (>) 


a an infinite oneis nothing ; and therefore we have Sg 
toy the Hen EE Ra e 


To exemplify this, let it be propoſed to find how far a 
would move at this Rate, namely, in the firſt Mo- 
mire fo Miles, in d Geand's Miles, hs the mit b.. I 
and ſo on eternally, as 10 to . | 
| ne, and g 21 whence we have 884 
ar _ 10K _- 10049 Miles. | 
— 111 71 100 
e L. eben iy mg es rs | 
y, in the given Ratio, it would only run out 100 
ie rr tt apy. Inrpct boner Las 


- 


e As KE vm. 


1 of the Extremes of a, ar, ar*, ar, four Num- 
| 9 — in Geom. Prog. multiplied by their Product, i is equal 


to the Sum of the Cubes of the two * * 
NN = + or", 


a The Square of the ſecond Term divided by the firſt, 
gives thethiad Tem, thus g rf, 


SECTION 
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e ak” 
of Hormenic, or  Mufieal Presa. 


. 


I Terms ate e 
tional; when the 11 of the firſt and ſecond 
r n 

0 

Thus 2, 3, 6, are onicall tional: F 
14232 4; 3 fo that Mobi han hy "Harmonic Pig: 
> given, the third may be readily found: Thus 
Fo 4 be neh oportional, .then... it will be 

n: icy e Extremes and 
Means, eee, eee have ceo 


ns os OP 


er 


% n 2 


n W | 
Minto Teen bmi Ne: 
of the third and fourth, as the firſt is to the fourth. 
Thus 10, 16, 24, 66, are Harmonic Proportienals : 
For here the Difference between the firſt and ſecond Term 
is 6,. the Differenes between the-third ant fourth is 36, 
and as © : ns Lern, ot 
Wbence erms uch Harmonic Fropottio- 
nals, are given, a fourth is eaſily found. 
For: wok. * are Harmonic Proportionals, then 
Amb ; c-: : 4: x ; hence ax -g -a, and 2. 


bx=ac therefore rer Trg. 7 
| a Le 


= 4 "4 w 
4 wv & «4 „ 4+ $+ 44 <& * n 
= * . 
. * 
4 * «46 +4 . 5 
+ 1 i - 7 


ELEMENTS of ALGEBRA wy 
> AC T.1LD I ON. 


o Akebraie Problems, or the Solution of 
| Queſtions producing ſimple Equations. 


2 is only of one Dimenſion. 1 
When a Problem is propoſed to be ſblved algebraically, 
its due Signification ought, in the. firſt place, to be per- 
feAly underſtood, and if the Number-of Quantities, given | | 
from the Conditions of the Queſtion, be equal to the Num- 
ber of Quantities ſought, then the Queſtion is truly li- 
mited ; .but if the Number of N exceed 


__ thoſe given, then the Queſtion frequently admits of many | 
Anſwers, and is therefore called unlimited, | : 
IE RECTOR Ei. 

In the Solution of Problems, having pat Letters for ths i 


Numbers required, you muſt add to, or ſubtract from 
them any Quantity as the Queſtion directs, and alſo mul- 
tiply or divide them by any Number, and make the Sum, 
Difference, Product, or Quotient, &c. in each Caſe equal 
to their reſpective given Numbers; and then ſolve the 
1 ** by the preceding Rules. ** 
ſince es improve more than any Precepts 
that can be given, I ſhall therefore proceed to | 
| QUESTION I. 2 
Ween Joe. be 2 to find a Number, waa bes 
ing multipli 35 Vi added to the Product, 
Put x for the Number fought, then multiplying x by 3. 
and adding 7 to the Product 3x, the Sum is 3x47, which, 
the Queſtion, is equal to 100, whence we have this 
| r on Zx++75100, hence we get 31007 89, 
and x = 31. | 


QUESTION 


_- BLAMENTS/ on ALGEBRA. 


QUESTION M. 


What Nunkbee} is that, which being divided by 4, and 
| F from the Quotient, the Remainder 


Put x for the Number requited hen "dividing « by 4, 
ind ſubtractin 9 bm the Quotient —, "the Remainder | 


2 and is by the Queſtion, ed 20, whence es 
| Ot Snopes = | 
2 8 n | 
a Pug QUESTION m. 


_A Gentleman diſtributing ſome M int Chil. 
dren on Valentine's ogra Morey mon to give 
_ Th nn N ok he therefore 155 to each 

worpence, an pence remaining : many 

Children were there? f 
5 - Put x for tho Number of Children, then the Gentleman 

| wanted Eight-pence to give 3x Pence among them; 
de had therefore 3-8 at firſt, out of theſe he 
gave ar Pence, and the remaining Pence 3 —8— 2, or 
x—8 are equal to 6, by the Queſtion, hence we have 
= e e eee 


QUESTION v. 


| To find two Numbers whoſe Sum ſhall be equal to 
the Difference of their Squares, and five Times the greater 
added to three Times the leſs, ſhall make 45. 7 
Put for the greater and y for leſs Number; then R. 
Queſtion we have 'z*—P=x+ 5, and 5x+ Fuss 
vide the firſt Equation by 4% and you will have #—y 
=1, hence x=y+1, now write y+'t, for x in the ſecond 
Equation, — ariſe 55 1 5+ Yy=45, whence w | 


=40, 7 therefore . 
x4 | By 


& ww - = * _ 
* 


EDEMENTS v» ALGENREA,) my 
"By this. Solution. it Ky ben or the Sum of two 


Numbers is equal to the Difference of their Squares, that 


. | 
„au fz Hb To?) „Nie 


"we tai A and B were talking of theit Ages l. 
Says A to B, ſeven Years ago I was thrice as old as you 


at that Time; and ſeven Years hence I ſhall be juſt tyres 
; 1 


as old as you will be: 'T demand their preſent Ages? 

Let the preſent Age of A be de by x, and that of 
B by; then their Ages 5 Years ago were #==7-and 57, 
and 7 Years hence they will be +7 and y+7.3 hence. 


per Queſtion we haye $7 SI XS and x+7=+7 


X 2: From the firſt Equation we get -x=2y-14, 
from the ſecond x=2y+ 7, therefore 416889771 
hence y=21, and x=21+7=42+ 7849: WP. 


QUESTION I. 


An dtknowii zum of Motey h to be Ale equally" 
among an unknown Number of Men: Now if there. 
were three Men leſs, each Man would have 150l. mote 
but if there were fix Men more, then each — 
have 1201, leſs. I- demand the Sum of Money and the 

Number ef Men ? . | 

Put x for the Mone that each Man muſt receive, and 
7 for the number of then xy is the Sum re- 
quired ; which, _ dri d by the Number of Men. leſs 


3; the Quotient ===, muſt by the Nature of the Queſ- 


tion be equal to & ＋ 150, each Man's Share more 150, 


Sn = =x+ 150, and, hs; 


Reaſoning, =T =x—120 z. here multiplying the firſt 
„ 2 Ke e I 50y—yxrm=4$0, hence... 


7 and multiplying the Equation. by , 


we wo r ray + 6x—720, whence x=20y . 
"+120, therefor e n 4orgks rad, hence we ES. 


2 N 


n 


. 
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the Number of Men, therefore dees n 
Dee: on xy35300 x 9=2700]; the Sum to be Uivided, 


"QUESTION vn. 


pe ed 
faid Fraftion 4 . 117 


Let be the Paten fought, then per Queſtion 


e EE: ro —=— = 4 ; Multiplying the firſt Equa- 


ton by 25 and the ſecond IV, we have za—3= 
2 3 x+5 
29 and rg -s, whence y= = and y= 5 


Genre ASK: = — — 3 ind 


| 1 = =D, a6 wer 2 
| umn. 
Or thus, from the fin Equaticatmutiplied by. 25h take 


the ſecond multiplied by 1 N 14, and will have 
a—1Z=Is, hence. x=25; write 25 intend of x in the 


| ee Ce . 
ö tl e Nan zo] 3 
QUE STI on III. 


There is a certain Number 3. 
it is equal to four Tir 1 Digits (namely 
om of the two Figures) and if you add 
to the Number, the Di 1 be inverted; that is, the 
u Figure will nd lat and te laſt ih: Fan 
the Number, | 
Put x for the F —_—_— in the ten's Place, and for that 
in the Place of Units, then will 10 Cy be the Number 
— 2 whence by rr U and in 
invert the Figure y . 


0 
i\ 


\ 


by 84 


— 
k 


eee 


QUESTION it. 


aſked how ld the was t 
ied by three, and if two de 


plied thus 1 
evenths of 


four : in Yeu mi wee 


4150 a of 15 7 


=4, therefore” #=2, 
rites Years, the Age required 0 


3 QUESTION * 


3 


| ” Divide 106 twice in two Parts, fo that the maſor Patt 
of the firſt Diviſion may be three Times the minor Part 


of the ſecond Diviſion, and the tajvt Part of the ſecond | 


Fat or he major Pre of he fl Di 
ut zx for the major. Part of the frſt Diviſion, then will 
CC 


— — ch is, by the ion, equal to twice 100 
3%, the minor Part of the felt n 100— 1 


S-. beser ye ger 2520 the minor Patt 
of the ſecond Diviſion, and 100=-20=$0 is the ſy 
105 ab 1 ind Krb 109-6 is the major of the 


16080 46 is the minor Part, 


entre 


A Greyhound ſeei a Hare at the Diſtance of 50 of 
his own Leaps, purſues ber full Speed, making 3 for every 
4e the . as much 3 

$ 


— 4 


wipled, the. Square -Root of two Ninths | 


* to 4 b Queſtion, KA 
and 5 — * 4, therefore 


therefore 360—x is the ma- | 


3 U . ²˙ m y. ̃ W 


* 
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Leaps/as the Hare did in 3; I demand dor many Laß 


| each made during the whole Courſe," © 
Put zr for the Dog's Lets then will he Hare's be 42 


and 3-50: "4x :: 2: ꝓ hence 1 So S and x= 
x50, therefore —— b Dog's, * | 
that the made. 


Hare 
oh . 


QUESTION. Ml. 


- Divide 144 into four Parts, in ſuch a Manner that ff 


to dhe firſt you add 55, from the ſeeond ſubtract 5, multi- 
FT and divide the fourth by 5, the Sum, 


ifferenee, Product, and Quotient ſhall be all equal. 
Put for the firit Part, then it is evident that x10 


will be the ſecond, —4 r, the tin, and $x+25, the 


fourth Part: The Sum of theſe Parts is 7 + =+H, 


and js equal to 144 by the Queſtion, bene 5. 36 


=144, this Equation ſolved, Yves XS1S 5) the other three | 
Parts are 25, 4 and 100, 


Or more generally thus, put-a=5, and 1 en 
will HTH n bence awkiphing 


by @ we get erte +=, therefore 
2 —4.— 


„ t roi and x = e 


9 2 10 ＋ | 
EM por x, in the fcopd Part 64 i 


fg — 41 ＋ 4 +2a* +a 
e 7 TOE 3 


* 


„ 
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12 like Manner the third Part — Ie 5 


27 „ f= = = 43 and 
the four Par 0x + will be transformed to 
TY - _ 1 


e 


adus Ton XIII. 


M 
mainder, the Second and one third of the Remainder, the 
Third and one fourth of de Remainder, may always make 


85. 
Put a=85, and let x > aA 


Numbers; then per 


+z 
TS = S * 


42 eee ae 
b ot 144 77508 1 
147 70 
7 r, 


From three e e e ANT 70s 
firſt, and will have 2y— , or x N-; again, 
from fix Times the ſec Equation take twice the firſt, 


CN CE Ip whence z=44 * =- 3 


Now write 2y—-a for x, and 44 for z, in four Times 
the third Equation, and there will arte 15% L = 
114 935 | n 

22a 5a. 
T a= = = 25, e Se- 242 — 


= 2 — — 6s. 


K3 © QUESTION 


* 


3 3 
P 


TW FE 
7 LOB . 


— 


CHE. Ix —_ F- 


2 n 
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3 QUESTION: xv. | 
eee 


he has 284 Soldiers to 3 but mat 5 the Side 
an, he ny pa * 


7 


7 ee | 

*-+ 1, whoſe Square x*+ 2x + 11els by r Man th Sid 

tion be equal tox: 284,hence x*+ 2+ 1==25 234 + 284, 

or 2x=308 ; therefore x3: — 18. non 

| hah dana ESE 
EY QUESTION XV. bY. - 


| T's find that Number, which being divided into four 
equal Parts, the Produc of thoſe Phres ſhall be equal to 
the Product of fiye Ls Number mul- 


3125 


33; 


| IE He teen — 
12255 | 


QUESTION xvi, * 


al Waterman rowed in the River Orwell from 1 rich 

to Harwich and back again (without — 
Hours; and in coming from Harwich, meeting an — 
Tide, with an uniform ſtroke, finds he can row 8 Miles 
wh the f. Tide te 3 Miles againſt it: No if the — 
tween 


ELEMENTS or ALGEBRA 135 
and r at what Rate 


an r Tide move 


Put a=10, f the V of the 


Tide per Hour in n ime in 


which he rowed with the Tide, then will —j be the 


Time he oel againſt it, and &: an 1 El Velo- . 


city per Hour with the Tide, and tx: t 1 r 
his Celerity per Hour againſt it, and by the dei ts 
| the 30 Miſcellaneous Queſtions, we ſhall have v===— 


— and becauſe: his Velocity wich the Tide was 


to that againſt it as B to 3, it is evident his Time of row. 


ing with the Tide was to that againſt it as 3 to 8, there- 
fore it will be x; -:: : e hence we get eit 


bt t 
and r 22 TI TFT» nd by writing Wor OO 


| quired Velocity of the Tide, 
QUESTI ON XVIL 


| A Gentleman, havi Daughters, gave 
them à round Piece of Land, to the - 2 


Piece; theſe Lands were each valued at fifteen —— 
Acre ; and it was found by Menſuration, that the 

which compaſſed each Piece were equal i in Num- 
ber to the Shillings that paid for it: Quere, which of theſe 
Ladies had the beſt Fortune ? | 


Firſt, 15]. : 6272640 (the ſquare Inches in an Acre 
z 16, ; 20908,8, 2 Inches that one Shilling 
E239" 4 Pa 


N — 0 g 2 i 
cr 7 
5 = ig _ —_— = 2 


1 
n * 


CTA, « 


TYPES 
x 9 — 


1 
9 
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pay for; and becguſe the Inches that compaſs each Piece 
are reſpectively equal in Number to the Shillings that 
paid for it, therefore the Perimeter of the Square and 
e Circumference of N 5 bp ya each 4% e 
 Jpective Areas as fl to ; Put a2 6 
| wy 59265, and 2x=: the Diameter of the Circle, in 
Inches, then will 2cx. be its Circumference, and its Area 
will be c (for Half the Circumference multiplied by 
half the Diameter, * the Area) and by what has 
been premiſed, it will be 2x: c:: 1: a, hence cx 
.2acx, or cx ac, and conſequently acm 2627 47,7290 
+ Shillings, or 131371. 7s. Sid. the Lady's Fortune that 
had the circular Eſtate: Put y for the Side of the Square, 
then will 4y be its Perimeter and y* will be its Area; and 
1:57 3: 1: a, hence we get A, therefore 452164 
= 3345408 Shillings, or 167271. os, 94d. the Fortune 


=... the amiable Fair that had the Square, which exceed 


te other Lady's Fortune by 3589). 135, ofd.. 


urs TION Wm. 
In what Time will the ſimple Intereſt of 4ool. be- 
dome equal to the Diſcount of 5201. both being calcu» 
lated at 5 per Cent. per Annu mm _ -— 
Put a:=460, h 520, c=100, r225, the rate per Cent, 
and x= the Time required in Years : Then c: T:: a: 
D me Intereſt of 4ool. for one Year, and isits In- 
ttereſt for the Time x; and by the Rule of Diſcount it 
will be crx r 10: de Diſcount of 520l. for 
the ſame Time x ; which muſt by the Queſtion be equal 


to the Intereſt of 400l. for x Years ; whence — = 


- 


8 " $1 4 b | 25 | "F —_ | a 
B ler ever phe 
EXeSraz, becomes ars Tac Sc, hence wt — 2 6 


* 
3 T3 50 4 


. - QUESTION 
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| QUESTION XIX. 
..Af- 18 Oxen in 5 Weeks will eat 6 Acres of Grafs,and 

45 Oxen will eat 21 Acres in 9 Weeks, how many Oxen 
RR es, the Graſs being allowed 


row uniform] 
hes Uo dens the Graf eaten by an Ox in a Week: 


Fut 2 b=5, c=6d =45, M=21, 129. — 


ig the Number of Oxen ſought, w= the Graſs 


e z= the Increaſe of the Graſs upon 
an Acre per Wee eee . 
"Excch of og ve and = ed ere be 
.  tween1g 


38 Acres in 1 and rv is the Graſs u 
Acres un . EE ETA 


equal to whar # Onen c only Cob — eatery 
on 21 Acres in 4 Weeks, 


Fiz: 0 16 6 Th 

word, Ns the graſs upon 21 Acres at firſt, theſe 

2 — dn; for if an Ox cats a ity of Graſs in 
Week denoted by Unity, then 4 in » Weeks 

bee Times as much, therefore mw-+ mpz==dn, and 

cu the Graſs upon, fix Acres at firſt, is equal to ab, what 

18 Oxen eatin 5 Weeks whence ca; therefore u. 


ab 1 FORT 
—; to the foregoing Equation in geri rtE, mull 


by =p; addthe Equationone + pad multiplied byrt;and 
vou will have a ue cee en, arge 


or mpix==dart + rr; write 2 7” for, and you 


1 or e 


Sc durt + abmpr — abmrt, and e * = 


; <dnrt + abmpr—abmrt (= 574560 ) = 60: -- 
5 4 cmps 9570 
y- this Theorem, m Miſcellaneous Queſtion i in 
te Arithmetic may be 4 ly ſolved 
Here follow Queſtions, in the Solution of which the 
Values of the own Quantities are found by extract- 


9 
| QUESTION 


2 


en will rtz, be 384 


. 
= 
_— -- — — — — — 
— 
” A «+ . 7 ; 
. * 3 TOES WOW. 
L - = * * *S CS oo 


3 dividing the felt 


| es 2xy=192, or ay=96, this 
che rn ey Equation, and fabiracted from 1 85 ace 


en ELEMENTS r ALGEBRA: 


QUESTION MN. 
Find 6s Numbers, fuch that 


Tn 
5 auf to their fourth Powers, 
he of her Squares, ale to heir Produc 2 


30 
| Fad for the 8 
Queſtion we have x* +#* 3 


n „5 
= +4 + 
— the ſecond, we 
from the Þ cage — | 
to 


3 Which, 


have 20 4, and 2 +5*=16; whence 
by extrafting the Square Root, we get #+3= e = 


20, and - y A this Equation added to, and 


2 nen gives r MR and 


QUESTION xat.. 


Vee nene 
Seeed Breadth t9-its Length is ns -2 w.. How 
.many. Men, were there in rank and in file, on how 
many Acres of Land did they fand ! | 


Pat 35 for the Length, then will . 
by the we have 3x x 2x =60000, or 6x*=60000, 


therefore x*== 10000, hence x=+/ 10000] =1 therefore 


3300 Men in rank, and 2x=200 Men in 
Now it is evident that the Intervals or Spaces am | 
the Men in rank and file are leſs is by one than the Num- 
ber of Men in each, therefore 300—1 X 2,75 = 822,25 
"Yards the Length, and 200—1 x 2,75= $4725 238 the 
Breadth; then 822,25 x $47,25=449976,3125 th 


in Square Yards, which being divided mor 4840, the —— 


| Y in an Acre, gives 92, 970312, or 92 — 3 
and 35524992 TWO for. the ee which they ſtood 


8 00 
| Ars 110 N 


We N 


ELEMENTS or ALGEBRA: 0 


du ks TOY S 


ppoſe | — 18 Inches by 
1 ind i $0: de famed with > rame-of 
| . the Wide | 
ee 705 4 | 


therefore a Il ms 213 and 54188 Tathes,” the 


Length of the e 


therefore the Breath of the Pa H ng 
z Inches, * | 


bes ani XXII. 


A entleman has a Garden . 0 broad 
in which he would make a Walk of an equal Width half 
round (as Figure) the Area of the Wilk is to be 

qual to h eee: OO 
the Walk 7 | 
— = | C — RE D 
1 
& 


' 
* 
| 
| 
- 
| 
f 
: 
| 
. 
ö 
* 
1 
{ 
| 
i 


—— 


235, the greater Number and jogi— — al 


* ELEMENTS e ALGEBRA? 
and Breadth of the Garden are 


c Abe by the Walk (A'a CDA 2 


e D =20) z pul ©2109; Halb-the Difference of 


Þ Sides, A BB, A 'C=100 25, .y+x=a, then 


will -g, and (A Ba B=) AS nr, and. 
by the Queſtion, the Area of the Parallelogram a cd 
. 5 


28 + n= DER ant confuenty A- (er 


1 


„ 4 8 


e bee. 


n my 0 a <> * 1 * 4 


QUESTION . Mia e 


"+ 1 | 

2" What two Numbers are thole, whoſe Sum is 4 und; 
te Sury of their Cubes 19000 * 

Fut c=, 20 half che Sum, and x = half the 

Difference of the required Numbers, then will the Num- 


ders themſelves be denoted b 2+: nnd „ and the 
Sum of their Cubes wilt be r 3+ l or 6ir*+ 


28,:which-is, by the. Queſtion, eq equal to e hence 65x*+ 


= es Si and — * = 


| N w 
| =$3 therefore & +1 To" +18, 


4 3s 


pers”? 7 


15, the leſs. 2 
| e we oY Jeu 
The Difference, and the Dit erence of the Cubes of two 


Numbers being ual to 8 and 2528 z 
to find the Nu * os: 


| promenes or” AUGEBR &. as 


Pat cxragah vans. af half the Difference of the Numbers 
2 half their Sam, then will K d be the 
wear u 7 = 6 orb + 20"2=6 hates x 


. QUESTION 2 XVI. 


4 


Find a Number, from t | Cube. ol which,. if tree 
Times its Square be ſub 8 
hall be equal to hres Tins the Numbe ſought. . 
Put = for the Number required, then per 
2 . he Ei 09 va here b = 


we ie oi IR xmas — — *= 


, 1 # af #4. Ct * 3 1 
8 4 , id I; 9 ——_ * - 4 5 
ry 4 1 . 9 a : «#4» 4 oY * 2 443 
2 , n OY A + „ £ $4 a + 
» #'s . i . 8inf 4 — 44D ge Roe 
_ A 


QUESTION xxv0.” 


2% 

Find wo Numbers whoſe, Product ſhall be 1075648, 

nag eye eee 
che leſe, as 34 to 242. 

— 4 Pat . for te greater and y. forthe leſs Nuinber then 

3 3z + nn 


fore 32 = "I , and p Oz and ger Betten we have 


io Sb. or E ES therefor Eh 


ES, — 75 
7 n en (=== 4 
' QUE s T 10N 


1 zar Sor ALGEBRA | 


QuveEsTion NW. 


N of Men put. 1 into the Lottery, * 
See . 
the Company: How much did each contribute ? 
Put for the Pounds that each Man contributed, which 


were by the Queſtion qual to. the Number of Men in 


firſt Equation 


0UESTION XXIX. 


22 four Numbers in continued Proportion, 
* — of the firſt and fourth ſhall be 112, and the 


Put & and y for the Extr then x 45 Tr, and 
II.) the Product of 


two Means is rr 
bare een by the Cheſt From the Square of the 
Times the ſecond, and there will 

8 210816; here, by extracting the 
ve rig, this Equation added 


Preduct of the other two 432, 


_ to, and ſubtrated -rom ll, 10 d or 


N and y=4. 
Geometrical of the-ſe- 
o es the third Term; 


and it is plain, that the Product of the two Means divid- 


ed by the ſecond Term, allo gives the third Term; put 
# for he cond Tem, and you will have -A. = <2 2, 


2 * 


or 2 = 1928, and a Viahlæ 12; hence the chird 
Term A becomes 482, of 36, therefre the required 


Numbers are 4, 12 36, and 108. 


| Or by making d. de extrems te rt Term ve 
have 7 N $61.36, and == 


* a+ before, TR 


* 


| ELEMENTS-or ALGEBRA. uy 


Hence we have this eaſy Rule for finding two mean 
| Mal 7 Ea bd of the Leſs 
ti greater Extreme e Square 
o by 
which, Lee the Prod of te two Fee dt 
OO e x. 


- QUESTION XIX. 


Given the Sl - — of the oth Powers 
of two Numbers V to 40 and ar; to 
"Puts ore es the leſs Number es 4 
ut x for the greater or re ; 
per Queſtion xy=40, and e mt poor 
fray pa quare of the Equation to, and Wen it from 
the cond Equa uation, then extract the Square Root of the = 
Sum and Difference, and you will have x*+y*==89, and 
x*—y*=39, the Sum of theſe two Equations gives * 


or x=$; and by the firſt Equation, W 2 ä 


＋ * 


QUESTION Xx. 


Find two Numbers whoſe Produ ſhall be þ (120), and 
_ the Diffe of. their Squares d (44. 

ln for the required Numbers, then xy= and 

— A: 404 4 Times the Square of the feſt Boun- 

| b af. the ſecond, and the Square Root of 

the Sum will be T T this Equation added 

to the ſecond, gives 2 4; bence x = 


ruten, mdy (A= 10. 


QUESTION XXXI.. 


If the right Line A B be divided into two- Parts any 
how in und if the gan of the Segwens and. 


1 ws. ELEMENTS or ALGEBRAZ - 
de multiplied by the whole Line A B, e 
5 the Line A B? 


A 


* 5 


L A . . . 
, . . " 7 4 4 * : ” : 
£ + : 7 : "pat o ' 9 1 p ( 4 
a ou | — 
— ＋ „ S of K HS =, A « dt £4 EO FI 
* G6 4. an 1 4 5 + * 


+ & © 


put 00 LA "nd DB den with 


AD.. hence per Queſtion we have A B x AD IDB . 
229565 eee therefore i 
—1 50. , $ f 
, By this Oper Operation it appears bat ABZIDTDB | 
(ENA N =AB* the Square of AB; that is, 
the Rectangle under 2 right Line, and the Sum of its Seg- 
ments is equal to the Square of the whole Line, which is 
evident; for the Sum of the Segments AD +DB is 
equal to the whole Line AB, and any Line or Number. 
HT. into He, muſt neceſſarily produce the Square 
; 2 
—— ;0n in the firſt Book of Euclid : 
onſtrated ; for Jet ABC be = 
ee 
n uc. 
22 therefore 
. AC: AD "OTA | 
AB: BC: BC: ppb: 


ACSABXAN 
C=ABXDBJ adding” 
we uations rogether, 
we have AC*+BC*=AB 
2 B —— SAP = K. I 
; uare to the. 
oy Sum of the n e Side, Q, E.D. . 


QUESTION e 


Given the Area of a Rig bs at Hy l to 
0 int che lies h Ae r e | 
1 — 


Put 2 for the greater Leg, y for 
R be the Sides of thes 
Triangle. 


an 


” 
: : > 


EN TS o WUGEBRA: 14g 


8 hence per Queſtien 2x*%—ay=6, and per Eue. 

47-1 Ti, hence . 289, or x*= 

| 2 AA og born Equaten taken Goo rice ef leaves 3 

OE a= i but &*= =2xy, therefore & , and 

S conſequently the required Sides ot the 

Triangle are A- , e r 
Tal A” * 341 


guns TION: Arie 


. 
a Square, te find its Area: 
Put d for che given Difference, x +d for the Side of 
the Square, then will x +24 be its Diagonal; and per Eu. 
_ 47+ 1. we have a * TAL T, or £=24", there- 


2 'Þ hence 47 2\+ pr ROE 


PE o xxKVy.,- 


A Ship failed fm the ben d. ä 
North and Weſt till her Diſtance ſailed exceeded her Dif- 
. ference” of Latitude by 40, and her Departure by 80 
Miles: Quere her Departure, Difference of Latitude 
and Diftance failed ? 

In tbe Rigtt-angled Trizng r a? 
2 2 

n will - x, E and en 
4434S W * uc, 47. 
. r De ns nn Me „N 
x+3al*, hence N 44%, or e 
S280: hence the De x+4a 
becomes 34 120 Miles =E W_ . 


the Difference of Latitude 4 a'= 
3 * Rr aid 50 40 Miles = 


de 6s i161 f - QursTION 


— 


le Ate 


- 


1. ELEMENTS. or ALGEBRA. | 


by N n Ni 


2 aAbrs T1 a 17 8 


tp the To ium A BCD, are en & C 
C=26=6, W WE 2108: and 4 \B= S306, 


Make CE=x and D 4 2. We * 12 . gts 
F=yeach perpendicular „„ 


to the Diagonal A3  - , a 
then per Eve. 47. 3 C 
have A + E B r 6 1 


2 4 
0 
- 


+4 pages ye * 


af a” — 75. | 4 
Se, EE EL A: N 
bx |; and, by quar- »4 * N 


ing both Sides e* e r N 
Aa N — 22 e ; | P 


PFE T4 3:0. 


— „ 2 . or 
Ho = „ and ; «nf hy lis fe ra. 


a ABC=Fex=he SO = 336. 


Inlike Manner you will find AF=v AE e Ls 


ts 
—— — — n . E-, 


(=1h.2)=n, and y= rechen ueber of aBD= 
ley Stew Fan : = 216; berice e — mn | 
* SI 
Arch of Trapezium'ABED,, ee 


4 QUES'T1. ON AVI. 


Given the Baſe A e FERN 
to 49.5 Chains, and its Area equal to 40. 8375 Acres; to 


* « Pooja e from wicht tight Ling D Shs 


' ELEMENTS or ALR 19. 


drawn parallel to B C, eee, ſhall contain 
21.6 Acres. 


3 4 
10 to | 
then dividing the given 
Area 408. 375 (in Square 
2 Baſe 
tho Quot otient will | 
8 1 2 
a=216 Square Chains A. F H D In 
= the Ares of ADE; AB =49.5=4, and AD, 


CHEST HE e 
Ad: EFA AB: CH, that is,  : — 6% or u 
n : or 


' QUESTION xxxvm. 


| Given the Ates (e) and Baſe (b) of a Ttin e ABC; 
to * IO equnl Fart dy Lime © awn pas 
to the Bale ABB. 131 
Fer S =6, 0 
make CD perpendi- 
cular to A 2 then 


— 77 = 46 YT, niCE (=£) 


= => $0.52 . 
La : QUESTION- 


148 or herein 4 eee | 


QUESTION XXXIX. 


There is a hewn Tree 12 Feet long, which is in „ 
Form of the Fruſtum of a Pyramid, the Side of the 
Square of its greater Baſe is 21 Inches, and that of its 
leis is 3 Inches; How far muſt I meaſure from the greater 
— 8 cut off 5 ſolid Feet by a Plane MIO! [the 


1 ABHK; be 
and complete the Pyramid ABC, then 
| as 21—3, or 18: 121: 21 : 14 Feet 
=168 Inches = CD; hence 21 x21 © 
. * 168 —3= 24696 = the Solidity of 
- the whole Pyramid ABC, and 24696 
2728 x5=16056= the Solidity of 
F GC: Puta=168=CD, 4 | 
d=16056, andx=CE ; then ſince 
all Pyramids (of the fame Baſe) are. 
as the Cubes of their Altitudes, it will 
be s: 43: eee e 


— 3/— 1 5390478, con- 


end, —. 3/—|=22.460952 
Inches = DE, \the Length _— 


- 


ars XI. 


=. Given the Top and Bottom. Be of the Fad 
=_.- ABHK) of a 7 = 25 and 40 Inches, with its 
= Height DI=48; which is to be divided into two equal” 
| 8 Parts, by a Plane parallel to its Baſe, 

Required the Diameter where cut off, wal the Length- 
of each Pant. 


J - 
" / , F4 * 
%. 2 4 
X % 
„ 


5 we have x* T d, or x= 


ELEMENTS oh; ALGEBRA,” 1 
To, en SE LS, 48.:: 0 PEN y: 


25: 80 CI; 


en 25 Xx 25 XK. 78 
XK 0 3813 „ 
the Cone ion H K C and 
13 e * 7854 K 


+3=40526,64 = the Solidity of 
ruſtum AB HK; the f 


whereof added to 130 es. uh = 

832 32 S the Solidity of Þ e a 
ut 2 280, c=13090, 5= „ 

and CESS; then jt wil 


eren eee Wa ; | : 


33 1 3/7 Dees x | 
30 OR K=i8. 751665 and a: 25 2: 23 = 


a 


- 2 25 9 8 =. dove O he Dame re- 
quired. | 
QUESTION oF 


Given the Top Diameter, the Depth and Diagonal of 
a Tub equal to 96, 60 and 100 Inches e to 
find its Con tent in Ale Gallons. 


Let ABCD repreſent the cg oo 
Tub, whoſe Diagonal A D= | > LY D 
too Inches =d; 1950 D, on 
A B produced, let fall the Per- 
pendicular DC a=60 In- 
ches = p the Depth, and put 
Arx, then per Euc. 47. 1. 


2 and (2 A b—CD=) & F 
2αe =p) =64 Inches = A B the Bottom Diame- 
ter ; hence 96x 64 190 + 64 x $7854 x 204-282 = 


1083.74 the Content in Ale Gallons. 
L3 _ QUESTION 


WY ELEMENTS OF: ALGEBRA: 


£ 


"QUESTION XIII. 


| Give th Si Triangle A R C, namely AC 

=1%; rr draw the Line E Dy 

| _ rallel BG, ſores ta'eut th in 
| 2 che Middle as at I. | Required the Area of the 22 


ECB. 1 


| Fi, \B: AC en Ae 
5188 putting B C 


=#, we have x*+5* 


| 5 Eee 47-1) and 8 


N wn =12, and A) as 1 2: 4 
r 15 2:=REF=DF ; alſo | 
1 Af AC: 9 =AE and AC: Sons 
AE : 9$=Be, a Perpendic ular let fall on A B from E, 
conſequently, AB CD- AFX Ee=7 x12—54 * 

97 27 the 2 F ECB, A | 


QUESTION XIII. 


3 8 being let fall from the 
t Angle C, perpendicular to A B; there is given 


ee ne, to determine 8 


74 3 3 ns, then will 
 CD=yd4*—d=12=p, hence 
3 — =25=b, I 5 ms 

A C=r+}6 wehave BC. 
Sf; and b: KA:: «„ 

—ia: p, therefore i = - 

e IF hence 4 
To ha ws en nd BC eier. 
bac}; ol = 


5 QUESTION. xv. 


i 9 I. F 
but he intends to 498 it gown and. built * 
M. II 


r brur urs or ALGEBRA. 131 
ſame Form whoſe Area thall_be 2.25 Times as much: 
Quere the Length of its Side? | 
Fut gz324s $=2-25 3 and x che Side ſought, then 
will x* = a b, the Area of the new Kiln, and x= VA 
227 Feet, in Bids. | 


. 1 , * 
wy —— 9 * 1 4 % "I , L : o a «yo ” 
a + % + © 6 F , . } 1 F 
þ . 


It is required to plant 2420 Trees on 12 Acres of Land, 
the Trees are to be ſet at equal Diſtances in Rows pa- 
rallel to one another, and the Width of each Space be- 
tween the Rows, is to be to the Diſtance between Tree 
and Tree in each Row, as 3 to 2: How far muſt theſe 
Trees ſtand afunder. | _ © R nao. 
Let = 58080 the Square Yards in 12 Acres, t==2420, 
m =, n; put nix and nx for the required Diſtances in 
Yards ; then will ms Xx na, or mnx* be the Area which 
one Tree takes, and mntx* is the Area which they all take; 


© hence per Queſtion, mtr rad, and x= 'F =, hence 


my, orm He |=6 Yards, the Diſtance between Row | 


and Row, and n = | = Yards the Diſtance between 
( " 5 
Tree and Tree in each Row. "ETD, 


QUESTION XLVI. 


It is required to find the Diameter of a Circle that ſhall | 
contain a given Area, and to divide- the Area into two 
equal Parts, by another Circle concentric with the firſt. 

_ * Suppoſe the Area be an Acre 
of Land, equal to 4.3560 ſquare | 
Feet, for which put a, let c 
7854; and x=A B the Pia- 7 
meter of the Circle contain- Ar 
ing an Acre, then will c#*=a, © _ 


0 FO 2. 0 9 2 = 2 0 
therefore x=,, 12 =235,504 


5 162 ELEMENTS er ALGEBBA, 


Feet; and conſequently EF= 2 e 
. 


„ Gion JAM --:: 
Find the Diameters (in the Proportion to of 
gd the hall conan « we Arer, FE 9 
Put az the propoſe | 
- e=,7854 i and the 
| Diameter A B.= 8 
the Conjugate D 
Sz; an 8x X 5. 
4ocx* =a, therefore 


eve sTION XINIL 
Find the Side of an. Ones ths ſhall nein fre 


hives 

Put a=194240 the Square Feet 
in 4 Acres, 5=4,828427, and x 
the Side OTH, then will 5x*=a, _ 
dt Ss 189.9639 Feet 


=63. 3213 Yards, 


auts T 10 xIIx. 2 
Find the So nan Fringe that hall en. 
prize a given Area. . 
Put a= the given Area; A CSC 06 
=AB=-s, and make C D perpendicu 7 
lar to AB; then will C D=v/ = 
S HZ this multiplied by half 
the Baſe x, irs + Jes ay hence FY 
2 4 2 


ELEME Ns or OR: 33. | 


07 Alb trac wn the 


AN Equation that involves an ; vokpown Quant, and 
at the ſame Time the Square of that Quan jp Loo 


called an, Adfe&ed Quadratic : Of theſe Equations 
are three Forms, each of which 9 different 


Values of the unknown which | 
rs me poked wfloys dig 


C.AS'EE 5 


apa —— and x=b=6; then wil w—=e=0, 
and -o: Multiply the. Equations - and 
Ic together, and you will have 74 x _*-b= o, or 
„ x x+ab30, a Quadratic Equation, contain. / 


ing two different Roots, in whichit is obvious 1 (a+) 5 


e 
um le two a AvII r Signs _ 
CR e N . 


Put the Sum of the Roots u.. U (=16) : * e 
Product 45 (=60) =þ, then will the Equation Y- A 

x + ab0, become —— or Pap Mx ons 8 an 
Fame wwe dn Fenn. 


CASE I 


If one Root be affirmative, as x=4=10, and the other 
negative, e —b=—6 ; then will x—4=0, and x +b=0, 
theſe twa Equations multiplied together, give -a 
 w=db=0, of x*—ax+bx=ab. 
Put =24=—a+b(=—10+6 =—4; 2 as 
| before, then will 3 * Adr 
an Equation of the ſecond Form. 

Here, becauſe à is greater than h, 3 is 


| 2 negatives and therefore the ſecond Term (= 


* 


180 | ELEMENTS er AUGEBRAZ 40 


1s tive; but if ö had been greater than a, it is G1. 
de then that the ſecand Perm of the laſt Equation would 
have been 1 ) affirmative. 1 pro 


4G A 8 E. UI. W of 


1 boch the. Roots are negative, namely r 
* then 4 K 44h, An 44555 o and 
theſe two Eq qu ations multip plied together, give. * Waden 

| +ab=6,'or ix REPS F an þ 1 

4 thed Form jm 4955 1 oh 7 0. %, 


c A 8 iv. e: 


"Theſe Equations 4p. de all ſolve by the r ge- 


4 15 7515 . 
2 . Tr 2 2 


5 * 
0 fl 4 . „ * ** my 
* A 99800 R 0 1. K. 
19443 1 - 


Add to both Sides of the 3 the Saur of half | 
the Co-efficient of the ſecond Term, and the Side that 
involves the unknown Quantity will be a.complete Square; 
extract che Square Root from both Sides of the Equation, 
which you will find, on one Side, always to be the un- 
known "Ovens with half ae foreſfaid Co. efficient con- 
nected to it; ſo that by tranſpoling this half you will ob- 
u de, Vale U. 63 eee e e 77 
known Terms. gb: 

bus, let it be ee to » ſolve che i © Þ+ 25x 
=—þ: Here half the Co-efficient of the fecond Term 
(—25x), is —s, whoſe Square is “, which being added 
to both Sides of the Equation *—2&r=—þ, it becomes 
a - +5* =p, hence by extracting the Square Root 


| we have a1 *—þ 14/04 l 4 > Ye | 
be AT N (2844) 210 8 
5 * =8—2=6, is the leſs Root. 7 


Hence you may: obſerve, that the Sum of. — radical 
Quantity, and half the Co-efficient of the ſe cond Term 
is the greater Root 23 and half that Co- eſſicient minus 

W ad is the leſs Root b. Bur theſe Roots 


ELEMENTS or ALGEBRA: bs 


oder expreſſed thus, K , with the upper 
n(+) gives the greater; and the lower (— 2 che leſs 
rd the Equation. 


Pu -, I the 8 . K. Co-efficient of 
0 erm to 1 Equation, 1 18 called 
completing the Square. 

Nac the Equation e e being ſolved as that 

above, gives N A +] =2+8=10, or to —6. 

[- Api, from from the 2 compute 
2 =—8$+2= and to — Here becauſe 
is negative, therefore the lower Sign (>) * 
greater Root. 


C'A'SE v. 


| - When ins Decettice am e with due en- 
ones, tranſpoſe all the known Terms to one Side, and the 
unknown ones to the other Side of the Equation ; if the 
higheſt Power of the unknown Quantity be multiplied by 
any Co-efficient (except ), divide all the Terms by 
that Co- efficient, and if the Sign of the higheſt Power be 
negative, change the Signs of all the Terms of the Equa- 
tion before you complete the Square. 
Thus, for inſtance, Jet it be required to folve the Equa- 
tion * 21358 —19 275 ; here, by Tranſpo- 
ſition, we haye —5x*+ 40#=—240, and dividing by 5, 
we get —x *+ $:=—48, this Equation, by changing the 
Signs, becomes #*—8x=48, hence by completing the 
ny we have x*=8x +16 (=16+48) =64, and ex- 
N the Root, we get x—4=v/ 6 =8, therefore'a 
wt =12, the other Value of x, is 4—8=—4. ;, 
And becauſe every Quadratic Equation contains two 
Roots, therefore in "the Solution of Problems, producin 


Quacdratics, you muſt obſerve to take that Root which 
anfwer the Condit 
WE 


itions of the Queſtion, 
8 5 C A 8 E 


| 


*. ELEMENTS. or ALGEBRA. 


nx, tale AS E VI. 1 266, e 


. L . Wie . 3 Rs 

oo no r and greater than the 
= 3 half the Co- efficient of the ſecond Term, then 

A the will de imaginary or impoſible ©, or * n 3 


e e 1441, $BLX. AMP L E * A 2 bk 


Suppoſe r — bax=— 1345 chen by completing the 

e have” one — N or bar 
N = and by extractiug e Root; we get 
SL therefore * ντεNν e = H where the tro 

Values of are ima inary or impoſſible, becauſe there is no 

Quantity either affirmative or negative, which will, when 

Saldpld into itſelf, produce 4a, and therefore the 

. Root of 2 cannot be aſſigned. And though 

8 may ſometimes come into Uſe, yet when 

derived from the ten of Problems, they generally 


denote that the Thing bee . b 07": 4 
8.8 tic Eq 


The Roots of uations are , either 
both . or bot impoſiibledogether. * 
4 [ 171 | "EM | 
Cc A 8 E VII. — * e Wa 


All Equations, whatever, N there are only two 

| different Dimenſions of the unkgown Quantity, if the 

| Exponent of one be juſt twice that of the other, may 1 
4 | ſolved by completing the $ quare, &c. as thoſe | 
2 +8 Tkus, let it be propoſed to ſolve the Equation — 


=b: Here . , 


e Square > dens added o both Sides of th 


Equation <0 ramen + =+b; whence | 


by ending be were Root we ani * 


a , 
> +, and therefore * 7 * 3 


hence | 


ELEMENTS or ALGEBRA. 99 
„ 2 


rn 13 * 


| Hire TI a Colleftion eftions 455 thes Solutions, Lag 
= ELD * 


1 


” * be 
=] 


QvzsriON 3 


25 Find that Number 9p which if you add 1a, and multi 
Py the Sum by the Number required, th product ſhall 


589. 
Pur' x ft x for the Number ſought, then per Queſtion, we 
have x +12 Xx=589, or x*+ 12x=589; and by com- 
pleting the Square, we have . + 12x + goons, hence, 
bras . 5 25, thang 
219 5 | i 


; QUESTION 1. 


A and B ſet out from the ſame and both travel | 
the ſame Way, A goes one Mile the fir Day, two the ſe- 
cond, three the third, &c. in Arichmetical Þ reſſion ' 
B ſets out five days after A, and travels twelve Miles eve 
Dore bow! Jong and how far will A el before be is 
overtaken by B. 

It is evident when the firſt Term and common Differ- 
e nee are both Unity, that the Units in the laſt or greateſt 

Term will be e to the Number of Terms: Put « for 

the Number of f Terms or Days trayelled by A, then will” 
x—5 denote the Days B trav „ dich at twelve Miles 
a Day, gives 12x—60, for che Miles travelled by B: 
Again, » +1» is the Sum of the Extremes, or Miles tra. 
ed in the firſt and laſt Day by A, which being mu- 


tiplied by —— half the Number of Terms, gives === * 
Miles, fr the Diltance A trovelled bebe be was over- 


BY 


taken 


1 


4 


3 Ars T ton m. 


uin ELEMENTS: OF ALGEBRA: 
taken by B And fince they” both ſet out from the ſame 


Place, it is plain when B overt6ok A, that they had each 
| travelled the ſame Number of Miles, ele we have 


this Equation 3 2 —— 212, hence we get x*—23x 
ia 8 the Square and extradting 


the Root, we have x—11,5 = + 12,50, therefore, x = 


, 54 12,2 nn and the Diſtancetravelled i is 145 
—60= =56 il 


3 Numbers in Harmonie . 
Sum is 55, and if the ſecond Term be taken from twice 
the rſt, te Remainder will be 2; but if half the fourtk 


Term be added to twice the firſt, the Sum will be 28: 


ed thoſe Numbers ? 
n and z feſpectively for the Numbers ſoui, 


n 
Then per Queſtion 


n Kn e r 


D nz—xz—ny—-nz, of M1 2Mz—35 : 
F tom the ſecond Equation we get mY and from 


the third z= 50—4n. ; write 22 for x 22 
25 in the Equation e and jou wil hae 


100-82 


15—87 N and by writing 25, 


100d 
* and 504 reſpectiyely fot *, 4, and 2, in 


100->8_- 


the firſt Equation, there vil rige n+ 21—2+ * 


+$0=41=55, or #* H SH 100; whence by comet” 


ing the "Square, and extract the Root, we get n-+7,5 


=+/ 150,Aa5), hence” n= 1 29) —15E5 3 therefore 


100— 85 
x (=2n=2) 285 oro... and (g 


| * 


QUESTION 


e 0x ana E 

m of a Kis gh A 
angled Parallelogram, * Length to its Breadth is as 
ta I ;-but finding it eonvegient, intands to inelole —— 
the Area with the ſame Quantity of walling :: Quere ths 
e the Sides of the Garden when its Ates is ſo 
It is plain, bunu ere | the Lengib and Rath of | 


Pacllclogran a proach. to an n e its 


will be, and nals the Raney muſh _ 
be the ſame as when its Area was but 2298 the 0 
fore it is evident that its Breadth: mult ence jul 


h as its th is decreaſed: Myr 
prefenic te e Kad bg u hae 


| ities muſt be equal to twice that of (Band 99 
two Numbers denoting. the given Ratio, for theſe Pr 

muſt neceſiia ily be i in the ſame Proportion to one — 
runs namely, as 2 to 1, hence we have 6—x „ 

2, or br -b i therefore „ 

| 8 e nee, by completing the Ke. we 
res g 1 2: therefore 6 6-284, and 

x+1=3 ic ee . 


js 3. 


vo \ 
Mt 117, * sf 


1225 "QUESTION, v. the ALD 


CIT Numbers whale ban is oo, 30d, A 
. e N to the iq 
| bh, und 576: er mes 


at are —_ 

13 9 * e 1 x= one of the whe 
umbers requi n the other bes- 

the QueſtiorFit will be a : us 5 hence by recipro- 


* 31 
* * 


cal Proportion, we get = 1 rele | there- 
fore x*—5x ===aby here, by compleiag th bee and 
excin the Rog we bays =" — 


5 . * =” ELEMENTS oe e 


15 * * 
e + — oh = 460 of, 144. aid 
theſe two Roots will apfwer the Conditions of the Queſs 
* for heyurefquare Numbers; their Sum'is:400; and 
by : 576 24 256 M Menne $41 
ptr fe Operation with refpblt to ſquate- Num- 
bers) Nene ns Principle, that if any 
ſquare r  ſhuare Nums | 
der, the Product and Quotient will each of them be a 
ſquare Number © the Product a 6, NW erat = of 


| 3 Numbers, the Quotient ion ſquare 


| _ WB os ee n * 
mi Tk So ; n 2 TESTS} ann v1 rt 
* one ot 54 2 ES 1 1 10 N vi; ON 'F+ 3; if : 

re Numbers, namely 2 9458 
dar ee 


0 bers given . Nene, et, 
. 2 4 64. L 
+7 be the great WERE EOS 
will be recip. a:bix+d 1.6 hence we te = 


ne n l we have | 


— 2 


. - QUESTION: . 


eee ee eee may 5 
. 1 2 


4 


\ 


"ELEMENTS or ALGEBRA; ter 
a=506, and x= the. leſs Part required, then will 


r be the greater Part, and per Queſtion! we have f= 
or Tze; here the Co-efficient of the ſecond 


1 3 — - P 


Tieerm is Uni half whereof being ſquared and added 
t bah bie ef f. Equation, it becomes x*+x +,25= 


a+,25, hence we get K, S VAT, 25% therefore x= 


Varna and ax, ora = N, s +5 


484 ; 1 

- 1 9 ov 7 -* 1 F *4 > 7 2 1 42 : Py 

* | 4 , : . x v e , ; 
UESTION VIE © + 


I Perldn has now due to him 40ol: and 7 Years hence 


| qbol, more will be due to him from the fame Dedtor, 
they agree to make but one Payment of the Whole, and 
that without Lols on either Side, allowing ſimple Intereſt 
rd of agito die gt The Time of Payment 
is req 3 1 

It is evident that the Debtor muſt retain the 400l. im- 


mediately due, till its Incereſt becomes equal to the Diſ- 
cunt off 


360l. for the Time it muſt be paid before due. 
Put a=100, $= 360, c=20, the Intereſt of 400l. for 
one Year, r=5 the Rate per Cent, 7 Years, and x= 


| the Time ſought, then will — be the Time that the 
3501. muſt be paid before it is due; and 1 Year : et: x 


: cx, the Intereſt of 4001], for the Time x; again 1 Year 


t ri: : , the Intereſt of rool. for he Time 


tx ; and by the Rule for Diſcount it will be Tie: 


nern]: the Diſcount of 360l. for the 


a +ril—rx 


Time , which muſt be equal to c the Intereſt of 
_ 4ool. for the Time x; hence we have this Equation cx= 


bri—brs 


, ee ee by #4 Menz ir becomes 


a t- b 
acæ + crtx=crx*=brt=brx, whence by Tranſpoſition and 
"OP 


* f ©. 4 | bt 
dividing by cr, we get aan Do nadie?” ai or 


c | 


a © I bt 8 +6 
HT + To Lat; put H 
1 „ . „ 


* — neee 


pletng we Saure, be. CES 


= 
QUESTION IX. mY 


tank This e ot Bi FC 3 
to 5401. at 5 per Cent. ſunple Interef 


Put a 540, uzz80, r, os the <a of 1. per An- 
num, and t the Time required 3 then will t be the 
Rent due in the Time t, and 1I.: :: « : fu the Intereſt 
due at the End of the ſecond Year, and becauſe there will 
then be two Years Rent due, therefore the third Year's 
IO will be 2ru ; that of the fourth Year will be 3ru 

the, Intereſt of three Years Rent), the Intereſt of the 

th Year will be 47%, &c. here you ſee that the common 
Difference of 1, 2, 3, 4, &c. the Numeral Co-efficients 
of the Terms ru, zu, 374, 474 &c. is Unity, and fince 
the Intereſt does not commence till the ſecond Payment, 
therefore 1—1 is the Co-efficient of the laſt Term, and 


. conſequently Ai *X ru is the laſt Year's Intereſt, and 
— the firſt Year's Intereſt is 0, therefore (by Caſe II. 


Arith. Prog.) the laſt Term fm x 7:4. multiplied * 


| (>) af the Number of Terms, gives -A X 7%, 


Out 

or Nr for the Sum of all the Intereſt, which be- 
ing added to t u, the whole Rent, the Sum muſt evidently 
be equal to a, the Amount; hence we have this Equation 


57 ö 
——— Xr1+ =, therefore 7 , and * 


+ === put e=7==1 (=39), then vf 


«==, whenee by completing tho Square ar we get 
i + 


| ÞLEMENTS or ALGEBRA.” 163, 


2a , 2 
4+ WORRY 
=. Na * 


Note. If the Payments are = ly, at u= half 
the Salary, KRG and r= {yearly Cas reſt « of il, 
for a Year; if Quarterly, put u one fourth of the An- 

nuity, and r= one fourth of the Intereſt of fl. per An- 
Di t will be e 5 Bark to the Number of thoſe Half 


n 


QUESTION * ; 


For Example, if an Annuity of 150l. per Annum, pay- 
able Half-yearly, amounts to 5887 at 5 per Ceat. 
what Time was the Payment for 


| | Here a&=834,375, == 75, NP: =,025, 
and +4 —1=76, & „ 3 t 


22 
F ö d "mg 408 — 30,8 = 10 
Half- years, or 5 Years, de Time —_— | 


by 'QU E $T410 N XI. 
Aeg if a yearly Penſion of 150l. payable Quarterly, 


amounts to 839,0525, at 5 per Cent. what was the Time 
of Forbearance? 


150 10 
Here a=$39,0625, n= = 3165 eng 


| 2 24 $3 7 
. -1= =159 nce : =/= +— 1 
— 7878,74 5 : EA — — 

2 hos — = 4/ 9900,2 
0,40875 5 g 


e 0 Quarters, or 5 Years. 
Ma  *QUESTION 
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«7 d * 7 


ri rin XII. 


e e e eee | 


bought for 2451. at 4 per Cent? 

Put p=245, uz40, r=,0 and t the Time ſ. t; 
then will rt 8 7 pM er 0 * 15 
Hi: tere the Princi or e 
Time t, bas the Principal and Intereft 8 ether, gives 

the Amount, l is the Amount ; 15 


foregoing Operation, — = x ru +tu alſo equals the | 
e equal toone and the fame 


. A 


NESS os hence 714 =" 


un” 
„ 


3 te sante be. on E. 


2 — 27 Years, 


This and the preceding Theorem may be frequently 
found, with their 3588 in pda Books com- 
. piled for the Uſe of Schools; therefore I ſhall N 
no further here; but as the Derivations and — 
tions of theſe Theorems are generally racitied in in — 
| Books, the aboye Solutions may.therefore ſerve t 
vince thoſe Arithmeticians into whoſe Hands this ma may fall 
how indiſpenſably nec it is to be acquainted with Al- 
bra; in order tou d the Grounds of the Solu- 


ge 
tions of thoſe Problems, in which the ic Extrattion of Roots 
is 1 | IP 


QUESTION 


' ELEMENTS or ALGEBRA u 


er QUETET ION ME; 
A Gentleman has-a Rectangular Garden whoſe Ares is 
12100 ſquare Yards ; aud its Breadth, Length, and Di= 
agonal 5 in Geometrical Progreſſion: Quere, theſe Di- 
put for the Breadth of the Garden, in Yards, and r 
for the Ratio of the Progreſſion, then will * be the 
Length and r*x the Diagonal; hence per Queſtion rx*=- 


| | . 
12100, therefore x= ==] and per Eu. 47. 1. “ 
Ar dividing by *, we have WI or fo 
r=1, and by completing the Square, &c, we get r*—S 
= 441,25 1 therefore r= I v 1,25 = 1.272019 


n 97453167, 1x 124.06226 and ä 
Fx=157.80955. SE | 
_ QUESTION XV... | 
Two Ships failed from the Port C; the firſt of them 
in 60 Miles arrived at her intended Port A, which is in the 
- fame Latitude with the Port B, to which the ſecond Ship 
_ failed; they find by Calculation, that their Diſtances fail- 
ed are mean Proportionals between, the Sum of their De- 
and the Difference of their Latitude ; the leſs 
of this Progreſſion being A C=60 ; the Reſt of 
the Terms are required? | 2 
Make C D perpendicular 
to & B, put A C=ba=a, 
and B C=x, the two Means, 
then the Extremes will be 


166 P EME NTS er *ALGE BRA 


Pe ==> or eat FA e e 


and UT Sides, x*=e24* 4 md) + af 
—_— 4, hence x%—a* . here 
by ſquaring again, and get this Equation 
ieee. 3 o, Sole —— Root is & 
an so, therefore af —a*x* t here, by complet- 


vg hs Square, &c. we have a=} a= Je! „N | 
and #Za/{+3 N = — Miles, the Diſtance 


failed by the ſecond Ship : hence — — =97. ob20n5, © the | 


| Sum of their Departures and © = 47 16go883, their 
Difference of Latitude, as required, 


But ſince AB;BC:: AC: CD, it is well known 
that the Angle ACB i is a right one, therefore by Euc, 


47. 1. we have A =x* +0, or r = and 
| conſequendy VTV, 35 before, 


QUESTION xv. 


The continual Product of four Numbers i in Ares 


tical Progreſſion is 1680, and their common Difference i is 
43 What are thoſe Numbers? 


Let 6, x=2, x+2, and x+6, repreſent the the re- 
lots ba then per Queſtion we have 2 „ 


X+6 x xz—2 x*+2 1680, or x*==40x*+ 144=1680, 
therefore x%—40x*=1536, here by completing the Square 


and extracting the Square Root, we get x*—20= 4/1936} 
2 hence x*>20 + 1930 4, and conſequently æðũ c 


7 my therefore ths Numbers wied 
127 * 


| QUESTION 
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"QUESTION x. 
Given the Sum of two Numbers equal to 20, and the 
Sum of their fifth Powers equal to 281600, to find tha 
Put 422281600, 2: 20, and x= half the Difference of 
the two Numbers ſought, then will +5 be the greater 
and — K the leſs Number, and per Queſtion we have 
x+5 + = = a, of 1020 an here, 
by Tranſpoſition and Diviſion, our Equation becomes a 
+26 2 5 — whence by completing the Square 
. wo get += 4 £—|(=104) hence n= 


103 


| =2, therefore 12 and 8 are the : 


Find a Number to which if you add its Biquadrate, and 
from that Sum ſubtract twice its Cube, the Remainder 


| ſhall be 1722. RF: 
Put a=1722, and #+0,5 = the Number required; 


then per Queſtion we have x+0,5]* — 2 xx+0,5ÞP + 
x+0,5==4, or x*--1,5z* +0,3125=4, hence x*—1,5x*=@ + 
—0,3125, and by completing the Square, &c. we have 
= 2+ 0,24), therefore x=4/ 0,75+ /a+0,25] 
26555 and conſequently x o, S Vos Va+0,25) + 
0527. | 


CUES TION m 
Given the Sum of two Numbers equal to 3 and their 
Product equal to p, to find the Sum of their Squares, Cubes, 
Biquadrates, &. URI as: 
ut x arid y for the two Numbers, then per Queſtion 
*x+y=s5, and p: From the Square of the firſt Equa« 
tion, take twice the ſecond, and you will have «“ T 
M4 2. 


168, ELEMENTS or ALGEBRA. 

— 2p, the Sum of their Squares, which multiply b 

— firſt Equation, and from the Product 3 

aq, ſubtract that of the firſt and ſecond Equations 

multiplied 9 there will remain * Y - 3 
- | 


the Sum of ubes, which multiply Bkewiſe by the 


firſt Equation, and from the Product x*+xy* + + y*= 


359, ſubtract the Sum of the Squares multiplied by 
the ſecond Equation, and you will have u. HN Sf 
+ 2p*, the Sum of the Biquadrates ; and thus by multi- 


Yap Aarti + of the Powers laft found by , and ſubtrac-- 


ing from the Product che Sum of the next preceding ones 
multiplied by p, you may obtain the Sum of any Powers 
' Propoſed; and the Sum of the x) Powers will be x*+j"= 


| N INE — 22 


x e eee KS * = &c. 


\ 
. # © 


If n=5, then will + e e +5 x N 


| ——— * $5 5 + 5; if a=b, then wil 
biz" f=fmbpypgpfi—ap 
QUESTION MX. 
There ape four Nene in Geometrical Progreffiog 
whoſe Sum is 45, and the 


| Quere thoſe Numbers ? | 3 
Put a=45, b=765, pr the Product of the two Means 


* 


or 
and let g the Sum of the Means, then will 2 be the 


Sum of the Extremes, and by the laſt Problem, the Sum 
of the Squares of the Extremes will be T= —2p, and 


that of the Means 5*—2p, hence per Queſtion TT, 


Abr; moreoyer, 5*—3 is the dum of the Cubes of 


the Means, which, by k ometrical Progreſſion, is equal 


to. the Bray of the Extretties tulihſjed by ar Proden, 
whence p Xa—5=#—39, hence we get DNA this. 


4 


»— aw 


= 
1 2 


a 


; for thoſe Products are equal to each other; 


=__ OOO, 


© 


ELEMENTS or ALGEBRA! wg - 
| Vaounyaing wrath ie 4 fn the foregoing, Equation + 
Sed there will ariſe $+@I 2 
b, of aar,, hence gf. 7 
half the Co-effcient of the ſecond Term i- wien be· 
| ing udred-axd added to both-Bites of the 8 | 


5 ' 
have ** 2 It 

; the Root extraBted, we 5 +27 
e 1 ee e 


93 
— 
7 


„ and hate 
Product 7a, the Means themſelves will, by Problem 2, 
rern 12: 6: : 6: 3, the 
leſs Extreme, and therefore the greater Extreme is 24, ſo 
FFC 


* A 


QUESTION. xx. 


Find three Numbers in Geometrical Progreſſion whoſe 
Product is — and the Sum of their Cubes 1009. 
Let % xy be the required Numbers, then per 
Queſtion au eee, r 
216 


for ” in the ſecond wks x we * * ＋ 16 8 


21000, hence * 793K 46656, here by ating 
the Square, &c. we have x*—396,5=+/ 110556,25}, con- 


. 2 V ae = 4: But 10 


„„ ELEMENTS or ALGEBRA: | 


wy mas , 
0 1 as G 


"Lemma. Any Equation which contains ſeveral Terms 
and the Square of their Sum, may be ſolyed by complet- 
ing 1 &c, provided the unknown ity be 
comprized- only in that Power and Root; and the, Co- 
efficient of the ſaid Root or 8 muſt be conſi- 
dered to be Unity, except it be multiplied by a given 
Dag though the Root may be mak of many - 
erms knawn and unknown, For want of this Ob- 
ſervation, ſome Authors have ſubſtituted other unknown 
Quantities, inſtead of thoſe they firſt aſſumed, in order 
to avoid high Equations, which might have been ſolved 
as readily with their original unknown Quantitles, as by 
any Subltrution whatever, = A 
QUESTION XXI. 
A Man playing at Hazard or Dice, won the firſt Throm 
| Juſt ſo much Money as he had in his Pocket; the ſecond. 
throw he won the Square Root of what he then had, and 
| five Shillings more; the third Throw he won the Square 
of all he then had; after which his whole Sum was 1121; 
36s. What Money had he when he began to play > 


Put x for the Money he had when he began to play, then 
2x= his Sum after the firſt Throw, and / 2x '+5 = tha 
Winnings at his ſecond throw, therefore 2x + / 2al +5, 
* his Money aſter the ſecond Throw, which, being added 
to the Square of itſelf, the Sum muſt by the Queſtion be 
equa] to 2256 Shillings, hence 2x + V 2x) +9* + 2+ 
y 2.x! +5=2256 3 here by completing the Square, &c. 
we have-2x+4/29) +5,5=4/2256,25) =47,5; or A 
Sal- hence. 5 x=441—42x+x*, therefore x*—42,: 
$x=—441, Whence x21, 25—4/ 10,5025,= 18 Shil. 


; PLEMENTS or AL EB RA. 
© This Solution may be performed with fewer Figures by, | 


re 


completing the Square at * Equation x+v/Fal=215 


by which Means you will have #+ . = 


* #+/T =>, bas T9 = tee 
% redete eib. . e 


l 


QUESTION XI. 4 


nnr 55 155 

er, is equal to their Pr when multiplie 

ther; and this Sum or Product, when added to the Sum 
of their Squares, makes twelve? 

: Let a be 12, and pit + and y for the two Numbers 
| ſought, then per Queſtion x + y=xy, and #+y+x*+y=05 

from the ſecond Equation take twice the firſt, and you 


will have x I 20, or x T* ——y=4z 
whence. by completing the the Square, &c. we get x+y= 


wy ya +0,25|= 4 ; therefore xy=4 from the Square 


the Equation x +y=4 take four Times xy=4, and u 
will have x*-2xy+3y*=0 ; whoſe Square Root Rada 


therefore XZ, conſequently x and 7 are each ** to 2. 


QUESTION XXII. 


What two Numbers are thoſe, whoſe Sum, added to the 
Product of their Multiplication, makes Thirty-four, and 
the ſame Sum ſubtracted from the Sum of their Squares, 

leaves Forty-two. 


980 


Put a=34, b=42, x= the greater and y the leſs 
Number ſought, then per Queſtion x +y + xy=a, and x*+ 
„*; add the ſecond of theſe Equations to twice 
the firſt, and you will have x*+2xy+3*+x+y=24a+6 z, 
hence by completing the Square, &c. we get #+y3 


v 24+6 +60,245| —0,5=10, this Equation-taken from x ++ 
149754 (=34), leaves 2y=24 now from the Equations 
* 


— * 


2 i, and 54 will, by 
kit Queſtion, find find Sa Rl *. rn 


 Giren . =8, to find the Value of x,- 
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1 | 


QUESTION XXIV. 


Lu 


4 Oo 
— = 1 


5 25, and ſquare boch Sides of the Equation, and 
pau will have 49x* = 64—16z*+ x*, or 65 = + 643 | 
x*—32,5=/ T056;25—b4), _ Drs pra m__ 
Vr / 1056,25—64]= 4-7 % 


Or thus, by completing, the Square at the pages: 


tion we have 94 +12,25= 20, 25; therefore u 


e 45> hence x4 =8, or & 0 there · 


S 4. 


"QUESTION XXV. 


Tbere are three: . 
third to twice the firſt, and from the Sum ſubtract the ſe- 
cond, the Remainder will be 70 ; and the Product of the 
firſt and third, added to the Square of the ſecond is Boo. 
Moreover, if the Square of their Sum be added to 
twice the ſecond Number, minus the firſt, the. Remain- 


der will be 4900: Quere, thaſe Numbers? 


It the umbers IT e eee 


2x—y +2370, 
Then, per Queſtion 1 dee, 
DTA ... 


- Adding the firſt Equation to.the third, we have x +y+2\* 


\ +x+3+2=4970, here by completing the Square, &c. 


#+3+2+05= 4970325) = 76 hence. TT Z 
ea 


this Equation tak ves x==2y==0, there- 


| fore y=2y, this, ſubtracted from æ +y+xz=70, leaves y+ 
| Wen or ne We write 2y for x, and 70 


Jy, 
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for 2, in the ſecond Equation, and there will ariſe | 
2y * = + y*=800, or *—28y=—160,” whence y= 
141 3601=20, therefore,x (=2y) = 40, and z (=70 
—Jy) = 10. l = : * 4 | 5 . r 


d ure rte n 
It is required to find the Value of x in this Equation 
xX*Fax—b* + Tariq =. Here by compleating 
che Square, and extracting the Square Root Ta ich- 
+595 = v 5 + 9325], therefore x* T4 - e 


Fc or rere, Vr —9%s] 


1 


++ bc ; hence we betr. TVT +=+64 
ES TION xXXVI.. 

Quere, the Area of a Right-Angled Triangle, whole 
Hypothenuſe is *, and the two Legs ** and x 

By Euclid's 1. 47. In any Right-angled Triangle, the 
Square of the Hypothenuſe is — the Sum of the 
Squares of the other two Sides, whence, and per Queſ- 
tion, we have x*=x* + x**, hence x**—##z=x* this 
Equation divided by *, gives * - = 1; here by 


completing the Square, &c. we get x*=,5+4/1,25)= 


1,61803398=the greater Leg. therefore rc V. 5 7701) 
2227201964 the leſs Leg; conſequent the Hypothe- 
nuſe-x* (= x*+x*)) = 101803398) ++ ,27201964)} 


=2,0581709: And multiplying the greater Leg by half 
the leis, gives 1,029085 +, for the Area wth a. | 


+QUESTION 


— 


„ SLEMENTS or ALOEBRAY | 


eur TION 3 


== Su 


8 * firſt Equatiori, | we 6e eg of 
* a and by writing a*—y* for 4, in the ſecond 


e we have N — J 5 „oral. there- 

| * 

AP * * - * ER 
Ln | I 


Q E 8 T 1 0 * XXIX. * 
RAY * — 2x" + x"=a, 83 ME: 


The given Equation may be expreſſed thus, K = 
gaz; here by completing the Square, and ex- 
; tracting the Square Root, we get x Mx” = rr: 


and, conſequently, 4 2 12 ts 12 £90... 


4 
- 
: 


QUESTION XXX. 


Sen N 52744 x 8 
Ku 1 3 poder ory * 
er- this 


Value of y being written in the Sum of the given Equa- 
* ** art bx a 
tions we have = 5 ae te 


__ by completing the Square, Kc. bs 


From the frond Launen we get y= ⁊ · 


22 =+ Wy” 
NN 
* 


9＋ HY =" or e and & 1 * 22 


auf, 
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QUESTION xxx.. 


"y » 7 9 =. 9 | N 
Oe | wh, Deron an rant 
| By the ſecond Equation y=2 ===, this Value of , fub« 

Riad in the fir Equatica gives . . E or ** 
9 , hence by completing . the Square, &c. - 2 


= +/{"—f], d 2/41 E, whence y= 
bf ge, 3 
SF. + Fran Oo 
QUESTION XXXI. 
In the ſame Manner, if there be given -d and 
* en 7E, and y = 


ah 1 1 n 1 


Lr — 


QUESTION XXXI.. 


3 to find +", where » denotes 


By completing the Square, and extracting the Root, 
we have x**—4=/ 3600], or x**=4/ 3600] + 4 ; theres / 


fore a="/ v 3600) +4] =, of 64|, as required, 


* 


99 


— 


s zr Eukrs by ALGEBRA, 


9 


Here the Root æ may be readily tound by Logarithnis, | 


be » what it will, as ſhall he ſhown further on-. 
If n=3, then it is plain x=2, for then will nia 
Fon = = FFF 


therefore => Po. „ ant — * . 1 


2 * . 4 


Ars Trion XXXIV. 


LE ET” 


Given x*—12x*+44x*—48x=9009=a, to find 45 
Jt is = that the propoſed EN may be expreſſed 


FER x*—bx}*+8 x *—bx Za, here by completing the 
ef a+1l 


— &c. we have 4 -b f AN 10, or x — b 


* 9 45 and x= * r 213 


We ab E 8 TION xxxv. 
ä Given x*—400x* +560x=196,, to find x. | 


By tranſpoſing — 400x* + 560, and extracting . 


Square Root, we have & 20 14. or ISS N 
and #=+/B6) +40. N MW 2.41 


l CUES TT ON: ker 


Given 270 —278 o, to find x. | 

Here it is obvious that one Root of this mae is 

I, for by writing —1 for x in te oe | Equation it be- 
comes —1++2 78=0, which ſhews that — 1 is a 

Root, for the Terms . being added toge- 

ther make (o) nothi h this — Root 

1 will not gene y folve et han producing ſuch 
quations, yet fince x 

 _ the 18 Equation x* — 279 — 278 =0 by #+ — 

be reduced to «* -x —278 αhαs,5 a en ee 


N = n +35 


QUESTION 


=—1, we have x+1=0, and di- 


Rs 


nes or d, n 


Ars Tfox * n 


r to ſind „. AN | 
By adding gx*+48x to both Sides, and extracting * 
Root, we have urs of 85 and a N 
How to determaine-when this Method of -/alving as ad- 
fected Biquadratic will fucceed, and how to find the Quan- 
tity which being added to each of its Sides; will complete 


2 r Courſe of 
nk 0 N ; 


Here follow a Pk 0 which, are fie by 25 
ing for the unknown Duantities, 


./ QUEST ELON ©. 
Win 2 4 3 to fibd x und y 


Put ur El, and z=v/ 91; then will z*=x, and #* 
=y ; and en Equations ; will become 4 22 and 


1 
I2U=—Z=22 : * Dividing the Equation 4 at by 225 OS 
we get ana, this Equation added to 12 — 2 =22, 


| gives 12 4 2 mee hence 1 212 
— =2, therefore === 2; i - x. 
2 er nn. | 
QUESTION 1, 
vow \ 1 Ki * =46080=h. | 


The ſecond Equation may be e thus, T Ty x 
T F will the Equations 


178 — or "ALGEBRA, 
become 74 $p=bz ebe P 
mag 4 fot na ton te fag 2 ou ba —4 
T = hence -D = 4a (2 4806) 
e toy n eee from 4 Par gives 


B50, and eee =576 3 
— — ers o, and xy=576 ; theſe two Equa- 
G—_ (by Le, you will find x=72, and 
5=8 ; and thus may find any two Numbers hav- 
| ing their dun and Product given, without com — 
Square: But it may be abſerved at the Equation 
the Root is added, that the aipper Sigg {+) gives the 
greater and the lower (—) the leſs Number, therefore 
the Equation whoſe Root is extracted, needs not be ſub- 
tracted, ſince both the Numbers ſought ee 
W that Equation to Which it is added. 


| 2 E 8 IT. LO N M. 
4 | Gage, | 
na. i * + y*=160625=b. | 
Put 5=x and PY, then will the Equations be- 
come 5 48 e Ee and , 
2x x5 =x*+7") =5; from 5p=a, we get p=" —, this 
mrs AT gb e ene 


=425;' ds pg oo; now we have 4 


2425, and xy=100, hence 2200, this Equation be- 
5 ing ded to. and ſubtrated from ee ee and the 
Square Root of the Sum and Difference extracted, We 
have x+y = V 625 =255and x=1= 229. = 15, this 

Equation added to x + y =+/ 625], gives 2 2 Gag | 
4 229), or N 625) +14 225) _ therefore y= 


1. K 25.—4% 225 5. 


QUESTION 


TY 
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"QUESTION I. 


3 * trie 
Neeb. 
© Divide the ſecond Equation by the firſt, add the Won. 


. to, and ſubtract it 
from the firſt Equation, and you will have a. art 


b 5 
af =a+— or 24 +Y=F „* 1 5 and ES 
8 a 
0 or Pap & % = . 
2 . 


put e e 181 — — 


* $S 2), this will cur Ege bebe App 


(erer and 5p ( 


| x99) =# hence = nn 


to - gives 6 or — whence 


UN 7 


—5 6: Now from the Equations 8 ana 
2 — as in the laſt Problem) you will 


— uu e —_ 


| QUESTION v. 


Given E TY 3 | wht rand, 


| Put 5=x+, and p then will Des or 
| N 2 }= 


- ELEMENTS; or. ALGEBRA. 


72 — and N * +x* =p D x EEE is 
(See Page 357+) 5 =; 14. te ty th ? 


31 * 


— * 


N 13 18 "i 4 | 4 2th 
9, and Fg #* E = = 20, | hence x+9=9, and xy 


=20; four Times this Equation taken from the Square 
of x +y=9, leaves K -T I, therefore En 
conſequently-x 45; and yg. = 1 = |} 

From the above Solution it will be LL jo ſre _ ang 


Equations i in this Form e nd 


gs RON BET OY 
2 „ &c. , may, by Subſtitution, be re! 


duced to a dratic.; for an | Inftance of dit, aſſume x=6 

then we ſhall have bart T gab, the Sum of 

the Sixth Lowers of two Numbers, by Problem 155 there- 
e 

fore puttin ge, or *** —, and ae, we like 


WIE: Mate 5. N * e b, 8 r 


5 here completing the . &c. 5 2244 Vibe), 
ereoir 25 * =&ll; 0 3 * {= 


WHT IX + Je 


þ . 4 
* 
ny — , ” 3 # : „ — 
- 4 , * * - * 5 q —— 44 


I 
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Beete proceed to the Solution of Cubic and other 

higher Equations, it may be proper to ſhey their Deriva- 

. Theſe, like 8 may be produced by the ul 
tiplication of lumple Equations. 

5 ſuppoſe * a, x =b, xt, then will 242 --—4 ='6, 

* b o, 2. ; theſe theſe three <e Equations multiplied toge- 

ther, give x—a X = Xx XC . + ene 1 


44 


neon eee 
* — e ee > Cubic Equation 
£5 DEA, nth Gp 
which the three Roots: are 1, * c; 4 Co.efficient of 
the firſt Term (47) is Unity, that of che ſecond Term is 
c the Sum of all che Roots: baving their Signs 
changed; the Co- efficient of the third Term is ＋ aT ac 
455 the Sum, of all the Products that. can ariſe by multi- | 
| PIE: pp. of the Roots into one another. 
10 Term is ſuppoſed to be a.konown: Quantity, and 
is — abc, the Nod er of all the Roots e n 


nually together with theit Signs changed. 
In the Biquadratic N N oF prey * 
—4 = = n ts 


bod one 5 2s) erer 
The four Roots are @, ö, c, d. The Co- eſſicient of the 
ſecond Term is the Sum of the four Roots having contra- 


ry Signs. 
71 e © Co-efficient of the third Term is the Sum of all 
the that can be made, by multiplying any two of 


the Roots together. 
The Co- efficient of the FIR" Term is the {A of all 


the Products that can ariſe by multiplying into one another 
N three of the Roots with their Signs changed. 
N z | ad 


w 


ut ELEMENTS. oF ; ALGEBRA. 
|. And the lt Toum ip ahoay the Produttef all the Reou 


n 
this will ever bad Ee TR when be of the 


Room you n pad the rel eg tive 
ee in the Exponent of the highe@ Power of the 
tity, are always equal in Number to _= 
e the Signs will be | 
| n 
. and , as above. 
to produce a Cubic Equation whoſe thre i 
be 2, —3 and 5. 
: Apnea x + 3=0, and RE then TZxgHTg 
* g or * II 30 is the E 
required; for if inſtead of x, you write 2, Equation 
uare and Cube of x you write the like Powers of-2, in 
the r Equation a nan 1x +300, it will be= 
come 8. 16—22 +3020 by writing 3 for in the 
me Manner) there ariſes 27-36 33 T 30 and 
writing 5 for a we Jars iter 
35730 
"To this Caſe it 2 be likewiſe obſerved, that the Co. 
efficient af the-ſegond. Term »» 4 is the Sum of the 
three propoſed Roots, having their Signs changed, thus, 
—243—5 =o the Co-efficient of the third Term — 
11x, is the Sum of all the Products that can ale by mul. 
tiplying any two of the Roots together, thus, 2 x 7342 
| * * 3==11; andthe laſt Term 30, is the ro- 
90 e all 1 Roots multiplied together, with contrary- 
Signs, thus 4X —5 * -2S +30. 
Again, let it be propoſed to generate a biquadratic E ua 
dun — Roots ſhall It be 4, 4, = 45 and —7, ? 


lere we have” TNA Ne o which. 
. *r -, ,H4(ꝗœG. for the Equation re- 


And oceeding on in this Manner, you ro- 
duce AA an which ſhall contain any 2 1A 

In the Cubic E e 11 4 8 you ma 
obſerve that the: hanges of the Signs, 0 
* from the fir K Term to the Wend an, 
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the third to the fourth Term, which ſhew that there are 
two affirmative Roots; for there are as many politive 
Roots in any Equation as there are Changes of the Signs 
of the Terms from + to , and from to ; the two 
like Signs — and — which immediately follow one ano- 
ther from the ſecond to the third Term, denote one naga - 
tive Root, for as often as two like Signs, either poſitive 
or negative, ſtand together in an Equation, fo often there 
is a negative Root. | en 28 
The whole of the Propoſition is general, where the 
Equations do not contain impoſſible Roots, or if the im- 
© poflible Roots are allowed to be either affirmative or nega- 
tive; and the Number of poſitive Roots being known, 
that of the negative ones (being the remaining Roots in 
"the Equation) will, from thence be given. 
Thus in the Equation — 10 - + 76x— b0=0, 
the Signs are + — — + —, and there are three Changes, 
from the firſt to the era Got the third to the fourth, 
and from the fourth to the fifth Term, therefore there ate 
three affirmative Roots, and the other Root is negative. 


The negative Roots in any Equation may be turned into 


, N and the poſitive into negative, by changing the 
igns of the ſecond, fourth, &c. Terms. hus 
the Roots of the Biquadratic x*%= 10x%—7x*+76x—60 
So, which are 1, 2, — 3 and 10, by changing the Signs 
of the ſecond and fourth Terms, the Equation. becomes 
wat 7*=76x—60=0,whoſe Roots are —1,.—2, + 
4 2106. e | | 
8 Here you may obſerve, that the ſecond Term of this 
Equation is a tive, which ſhews that the negative 
Roots, taken together, exceed the poſitive ones, which 
is very obvious here, and the Obſervation is general, ex- 
tending to all Equations. | | 


„ % 


Of fading the 8. of the Pow the Roots of an 
Of finding . 7 s of 


Let e T- r O any Cubic Equation, 
then will p be the Sum of the Roots; q the Sum of the 
Products made W any two of them; v the 

N + Product 


#6. Mee rel 
184 ELEMENTS or ALGEBRA. 
Aer mne . 
of, all che three; and, if . „ 15 +1, &c. 


Bp mp Set Nr Sn Sb 


A a * * 
* bs bed * N Py av 7 1 * o 
- 
” 
* . 
A * 
0 
ky 


* 


be the Co-efhcients of the 24, 36, 4th, 5th, 6th, &c; Terms 

of any Equation, then ſhall p be the Sum of all the Roots, 

dhe Sum of the Products of any two, r. the Sum of the 

Produce of any three, 3 the Sum of the Products of any 

_ four, t the Sum of the Products of any five, u the Sum of 
Products any ſix, &c. 5 


| dus being mente, it will be ealy to find the Sum of 


5 4 - . . | 1 
multiplyin any two of them, thereſore Bag, and 


eonſequently B =p*— 29. 


2 And 


me oF AE n % 


2 this Manner the Sur. 8 any "Powers of the 
1 be obtained; the Prog ſhon 71 thele Expreſ- 
kons «< K the the, Sum of the Powery og obvious. 

gum of the 2 gol 1 1 of any Numder of 


"Roots 3 is very readily Opn Lf * 
underſtood by Inf Naben By in . i 
igher Powers the B tions are N = 


wherefore it may be acceptable to a curious 1 to 


75 the Sums 0 | theſe Powers derived by” 2 different Me- 5 


In 6 l rea ff u Mis Bain of i the 
Roots after the firſt (a), NTM Ke. NA 
— &c. . &c. and T 3 &e. &c 


— * " W 


bl 
N 
1 


A | 122 8 


** —— of the firſt of theſe Equations take 
1 the ſecond, and you will have (B=).p*——29=4*+ 
—2Q, the dum of the Squares, which . by the 
HOES pP, and from the Product ſubtract, that of 
the Equations p=a+P and 9q=Pa+Q multiplied Bere 
to the-Remainder pB—pgma*—3Qa+P* —=3 2 
. three Limes the Equation = and there 
* =) pBpg+ gra + Pm 
ubes, which multiplied by pza+P, 
duct, that of the Equations q=Pa+ 


> 4 
# * . 
"4 


—PQg+3Ra+P*— * 1 R C tothis Equatio 
in order to deſtroy all the Terms in which v is involy 
. except the firſt (a“), add pr=Qs* sake and 
v 682 * H rm. g four * imes 52 2 we get 
BHT pr -= “ -P 44ÞPR +2 
ry _ 2 of he Biquadrates; which, bein Es 
multiplied by p=a+P, and from the Product that of the 
Equations g= PAT Q and C=4*+P* —=3PQ+3R, ſub- 
r 2254.55 Dr +4P*R- 
Q+PRa- Q# +2Qa—3QR—4Sa—4PS, to this 
| 252608 add rB=Q#—2Qa+PQg+ Ro +P'R—20 


B=a*+P*—2 | 
Q being ſubtracted, there remains p C- B- 


_— 


us ELEMENTS or ALGEBRA., 


with. five Times the uation 12384 T, and 
ken pune puke Ped geen $, and there will | 
——Op = C4rB- 5 =o gb +5 OS 
29 . P=E, the Sum 
when" Ko 65 nears —— 
um Owers 
CBA, f—bu. 7 F 
When all he Roots ef an Equation are negative, Gin 
ZT TIN RES So, will expreſs the Eq u- 
tion to be produc whole Terms ieee be po- 


Mi 3 Roots of an Equation 
TR plain * 
| anne 


4 
x r a 


. 4 
2 - 3 5 - 1 


of — — 
222 are laid to be commibnthradls Ghen 
is 


ah. — 


they are to each other as Number to Number, that 


| their Proportion may be expreſſed in whole Num- 
—_— having ons common Dieter n eee 


A let and l be;two commenturable Quan- 
ties, then their B be it what it will, may be 
| in whole mbers: for let c be their common 
Meaſure without Remainder, and let it meaſure 4 juſt 
three Times, and b four Times; then will 3r za; and gc 
8 er e r e 
- Hence (vice verſe) all Quantities that are to one ano- 
ther as Number to Number, are commenſurable; there- 
fore all whole Numbers are 3 * 1 
_ bs common Meaſure to them all. __ 


| All rations are ikewilecommenarable, a6 57 and 


> ber if they ave ane to 4 common Denaminatr, * 
| they 
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them both, | 
S 

cannot be expreſſed in whole Numbers or finite Fractions, 

and therefore have no common 1 — but their Re- 

lation muſt be by a Surd Quantity or Infinite 

Series ; thus the een e al | 

in Numbers. | FRF 


The Reflation 7 e u 
n 


"5h been demonſtrated, that the „ laſt Term of x 

Equation is the Product of all its Roots; from whi 
— cles bas ny 95 tho 

e the 
n have for e 


. 


r „ 5 
„ g all the Terms to one Side of the Equation, find 
iviſors of the laſt Term, ſubſtitute them. fucceſ< 
doch for the unknown tity in the Equation; fo 
that Diviſor which in this Manner) — 
the Reſult 220, be a Root of the Equation. 


For Example, ſuppoſe this Equation is to be folved. 
n S 


J.. ey 5 
3 — 
y or but as erms 
— * STE 
y. Su x=a 
| and vrriting. 4 for zi the Equation becomes jr 


? ” 


os 4 7 T 
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a 24*—24*% 2 
At 3 Pa Al 


Here all the Terms deſtroy one g Ys therefore a is 
ie Root, of the Equation, and by, writing J for & in the 


er eee, r e 
STI nw 347 +20 += 24"b, 1 Be Gang 
bel T92Q2% "bib gab? e + G23 1K: S% *. 517 


Where the Terms alſo deſtroy each other, which thews 
that b is another Root; theſe two Roots being cbtained, 


the third may be found by dividing the Ja. Term, having 
its Sign changed, by their Product, mus =20is the 
thif® Root, as you en geg ey tung Wor x, i in the | 


given Equation. 

Let Equation & - 4* nxt logo, be W ; then 

5 Dr 10) che laſt Ferm bei 1 2-3, 
+5, =! 110, 10, let tete Nun bers be luceeively ht 

Rita inſtead of x, and we ſhall hype wh * 2 

rz 44 10=0,, therefore 1 is a ROtt- 

A710 12, therefore —1 is no Rot; 

8— 16—14 + 19=—12, therefore 2 is no Root; 

—8— 16+ 14 + 10 o, therefore —2 is another Roots 
125—100—35 + 10=0, therefore 5 is the third Root. 


This third Root might have been found by TIS 
laſt Term 10, (having its Sign changed) by —25 the 677 
duct af the other tue Roots. Wah dn 1m 
| - Sorhetimes the-Diviſors of the laſt Term are very nu- 
merous; in which Caſe, to avoid Trouble, it will be con: 
venient to transform the Equation to another, wherein the 
Diviſots are fewer ; this may be done by increaſing, or 
diminiſhing the Roots by ſome known Quantity; and hav- 
ing diſcovered one of the Roots, if it is a Cubic Equation, 
1 ple Equation, which you are to deduce 
t already found; it it is a Biquadratic that 


Fr to be transformed, and you can find two of its Roots, 
ivide it by the Product of the ſimple —— deduded 
from thoſe Roots, and ſo on for — 1 * then 

they _ 


they 


Fee Wy 8 find che remaining 


ELEMENTS ALGEBRA 1. 


they will) by ſolving the Quadratic * thence arif- | 


g · 1 * 7 Jy 


For Example, Let. there be oven” wage + 118x— 
24080. 
© Then, by writing y+4 at iq far iven Equation, 
it will be transformed to y\%—7 o; here the 
Diviſors of 8, the laſt N FL very few and 1 it appears 


hoy I I eden * 125 the See — 


14x +48=0, hence, 1 48, this Equa- 
doc ſolved, gives x= aB, or 6; cle 
Roo of the "original quation are 6 6, and 8: 2 
Let there be propoſed the Biquadratic K- 32 
So, and in order to change it to another whoſe laſt Term 
admits of fewer Diviſors, write y+ 1 for x, and it will be- 
come - 16y4+21=0; vim the 2 of the 
laſt Term are 1, — 1, 3 „ 21, and —21, which 
being ſubſtituted ſucce 
to ſucceed, and fince two alues of y are i and 3, 
1 OE Values of & are 2 and-4 ; therefore 
#$=2=0, likewiſe. x—4 =0, and conſequently 3 
So, that is, br g o and 5 the propoſed 
biquadratic Ba by * -b, it becomes & 2x + 
4=0, a Quadratic, which, being ſolved, gives x=.— 1+ 
AJ}; 9 — Roots of the Biquadratic are 
2, 44—1 + / — — 7] and . 9 D. But the laſt two 
of them are y am mr $4 


There i is daothes' Method by which the Diritor that 
will reduce Equations to lower Dimenſions may be found; 
and for the better - underſtanding of this, transform the 


Cubic E — — into two others whoſe 


Roots ſhall in each differ from thoſe of the propoſed Equa- 
tion by Unity ; thus by writing y+1,-and y—1; ſuccei- 
fively for x, in the Cubic Equation, it will be transformed 
ts | 
+ 


five 56.71 [ find the Diviſors 1 25 | 


* 


mins, Which is thus: 


=. ELEMENTS « 6x yALGESES 
. ftp +1 f : 
e 


IN 


8 55 lee T, the 

erm left ders, nl My x; But the Terms +1, t; 
_ 2 decreaſing by the common 
| abe of the tu namely x—1; 
rr at Pre ity: 

it is obvious the ſame may 
_ Equation of whatever Degree ; fo — 
e 


Quantity ſuceeffvely 


to an 
jua- 


Subſtitute in place of the unknown Qlanti 


the Terms of the Progreffion 1, 0,1, Kc. al find all the 
Diviſors of the Sums chat refult ; then take out all the 


Arithmetical 


ons you can find the Diviſors, 
whoſe common Difference is Unity; and the Values of 
# will be among the Diviſors ariſing from the Subſtitution 
of +t=0d that belong to theſe Propreflions. The Values 
of & will be affirmative when * 


8 
EXAMPLE 


ELEMENTS or ALGEBRA; wt 

TDI INE OE 

Leet it be required to find one Root of the Equation v 
#*—10x+620, Vide the Operation, 


xz Ita — 10 r ＋ 6 411-24. i | 
3gives & 3. 


0 lor T6 ET G. 2. 3. 
* — I -K IOX +6 ＋ 1. 2. 7, 14% 


_ Here you fee the 8 ions of #= I, X90, xt 
give the Reſults of the Quantity x%—z*= 10x46 equal to 
=-4, , u; among whoſe Diviſors I apogee one Arith- 
metical Progreſſion 4, 3 2; che Term of which ſite 
raking, b i he propoted Egner be d l by == 
cri g if the uation be divi 123 
vithour Render and 3 to ſucceed, the Ls 
| being x*=#4x+20; therefore - 3 is one of the Roots; 
and from the Equation x*=-4xz==-2, you will find the 
other two Roots to be 21 N. | 

| Ffit is tequites to find the Roots of the Biquadratic Ee 
tion * gx% r * 4; 8xm—12 2-0, the Work Nl Gon 


I, 3. 5. 15. | 


"= 115 3 T7 
1, 4. 3. 4. 6. 1 2466 
1, 3. 7. 21. 13.7 | 


X= Of —12 
Kane] —21 

In theſe four Progreſſions, the Terms to 
the Suppoſition of «eo, being a, 2, 4, 6; and the 
Progreſtion 1, 2, 3, being increafing, I try if + 2 ſub- 
ſtituted for x in 2 ill give the Reſult equal 
to nothing, which not ſucceeding, I therefore try 2 be- 
cauſe the ſecond. Progreſſion 3, 2, 1, is and 
find it to ſucceed; in like Manner I try =4 and +6, and 
find that +6, ſubſtituted for «in. the Equation gives.the 
Reſult o; therefore = 2 and + 6 are tio of its Roots, 
therefore x + 2=0, and x- 6g, and conſequently x +2 


Nitro, that is, * — 4x = 12=0, and dividing the 
| . | propoſed 


4 * 


38 
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propoked E Equation by z*—4x—12, the Quadratic Quotient 
will be x*—-x+1=0; hence -r =I, this Equation 


ſolved, gives * N for the other two Roots re- 


Gu 3, P. 129 die ban 23 4 ep 1302220 
morrrogO'sm i . 701 
7; enim rere gra. that Hall wait in f. 
522 * Ih + _ TO 2 4— a. 3 =& 
„ e e 


N "Divide the Co-afficieht' of the ſecond Term by the 
Units in the Exponent of the higheſt Power of the unknown 
Quantity; to the Quotient having its Sign ch anged, add 
a new . tity, and Write their dum f for the 

original unknown Quantity and its Powers in the propoled 
Equation, and chere will ariſe an Equation Wanting its ſe- 
cond e 


LY - 1 F 
. w 4 144110 


4 
1 1 * 
vid 4 Tos, + . _ 
— Aa. % . 0 o 
7 


1 or 1 


Let it be required 5 exterminate the cee Term out 
of this — Y--15*+8y9—243=0, ̃ eo 

Hover .dividing the Co-efficient of the ſecond Term — 
15 by 3 (the keene changing the Sign of the 
Quotient —5, and writing *+5 for, er | TED 
ys there will ariſde. | 


US ara 75 4 n 
Ay "ROT I 1 f 0 
—243= Y 443] 


"Ia 


- Whenee by Addition we have (y%—159* AI 
94 6x—88=0, an Equation wanting the ſecond 15 ) 
and ſince any 2 — be reduced to this Form, 
I ſhall therefore p 3 a 1 00 Method) to the 


Solution of "Cubic Equations whict want their ſecond 
Terms. | 1 


* — ew 


#6. 


1 < FS *% * — '7 = „ % 
* 3 Py mY + 4 : 


— r ＋ 


, ako EX A] (PLE 
ESTI * EST. } 12 —— * = 
"£5 wb ; * 


. 
- 5 +4 " 
. py 
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"EXAMPLE ft. 
Let there be given B+6x=88, to find x. * 
bu cb, b, ves or — and g 
bent by writing n Se 25 the given Equation will be⸗ 
. rome m*%—3m* n+ Zum - Kc to this, add the 
Equation 3un e, multiplied by n- and you will have 
A or e and by writ- 


1 - bc, n 
- Dy e * GR the Square; &e. we 


"TIN 
Tar: r= Ads . 1 2 


9-044 4 ; and y in the original Equation ( 
155 *+815—243=0), being =x+5=9. 


© EXAMPLE 


- — — — 2 


— — — 3 rtän— = 


—ͤ—ũ—— —ñ 9% 2 — —— v— — —— — —u— . ——— — — = 
2 a - * „ — 
> — — 


— ————— — - —— ww au 
« SS . 


dence ES 
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"EXAMPLE I. | 


Given #*—21x=90, to find & 5 | 72 


Here we have cal, 5=90, e or „2d 
becauſe the Term 212 is Sos wie m 


- for x, in the given Equation, and it will be transformed 
| * 3 1 Zum T n-, from this ſubtracting 


Zuntær, multiplied by mu, there remains 
e ben, or m . acts 


ing A erer for 1 we have — = -.Y 


3m 


oy r — 


. 75 


84 | + * = = 44424213 + 
85707: "ax 7 


EXAMPLE III. 


Suppoſe Ir 16, Quere, the Value of x. 
"Dy SOCCER 6 


Sy 1+ e 


kxtkukwrser AMTGHfν i 


2 SH 7 — 172 : 


Hence you map: obſerve that this Mechod will fail when 


EL 25 is negative, and, at the ſume Time, greater than 
S =- e be « negutive Quantity, 
and its ſquare Root will therefore be impoſſible: But 
when ſuch Equations occur, they wa be eaſily ſolved by 
converging Series, as ſhall be ſhewn hereafter 

Note, The Quantity —- -f willbenegative/uns., 
leſs two Roots of the propoſed Equation are impoſſible; 
except when two of them are equal, as in the laſt Exam- 
ple, in which the other two Roots are —2 and —2, 

Hence you may likewiſe obſerve, that the poſitive Root 
4, is equal to the Sum of the two negative Roots; an 
in any Equation where the ſecond Term is wanting, t 
Sum of the negative Roots is always equal to the Sum 
of the affirmative ones. | | 
It may not be improper to. remark here, that a Cubic 

Equation, having all its Terms, if the Co-efficient of its 
ſecond” Term be divided by a Number which will produce 

in the Quotient, and if the Cor efficient of the third 
Term be divided by the Square of the ſame Number, and 
the Quotient be likewiſe 3, it may be ſolved by writing 
the Cube of + of the Co- eſſicient of the ſecond Term, 
with its proper Sign on both Sides of the Equation, and 
then extracting the Cube Root, as in the following Ex- 


Oz EXAMPLE 


* 


{ 
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„ „ 


EXAMPLE I. Bo, 
Iden —— Fan n 
Here it -is obvious that this E uation is one of the 
Claſs aboye deferbed; "for putfing 2=2, we have 6 ga, 
and 12= 3a", therefore the given * may * þ 
preſſed thus & 3a 3 =57 "here 4 

Co-eficent of hefecond Term, I add its ube 45, to 
doth Sides of the Equation, and it becomes 2 202% + 
3a +6 =a'+ +5, hence Tg +4, HEPES) 


—=. 


- 
”» 


* * - 


$49 rar 3 


Suppoſe * — i . Mm ” : 


ai JI? 1 


Here, by completing: the, Cube, we have FE 48 Wy | 
48x— e, he * n therefore 4 


3 INOS 9 270 
Me rf? ia de 10 1 4 g 4 N TC 4.3 
895 EXAMPLE I 
Let ay $x* + 7Sx=121,625. | . 
| This ee r ad — Chal 
| 55 "36 c 


e , SC H O-LvI UM. 
13 acts. 3 f 
If the Signs SS ai ee 1 as. | 
in either of th theſe: Examples, and the: Coefficients to one 
another in the ſame Proportion, then it may be reg 
* lad e the Cube, ke. 


« 
4 


17 1 


4 WY 1 tg HOG ay 4 


4 " * 4 : 
1 4 9 8 * TT -5S # 1 1 1 
” . 
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1 8 
91 9 


| 1 ution of Bb 1 . 15 ne the” 


Difference bettween two complete er, equal to the pro- 
|  Poſed Biquadratic en and OW! ini its, two 
a e WG GI 45 $43 CY = 

EXAMPLE 1. Setter 


9 


© Given a+ þr*=47x*+65+216=0, an 2 7 


By writing 4, b, and d reſpectively for £5475] 17 and 
210, in the given Equation, it becomes ter "+ 


cx+d=0: Aſlump rA Pr TCE S 2 | 


| r here AB, and C re reſent unknown Quan- 


tities to be determined, and the antities A c A) 


and Bx+C being. each actually involved to the cond 


Power, the two firſt Terms "x*+ MP on each Side of 


Equation, will: deſtroy one one another; and fo we ſhall — 
2A+1d*—B*xx*+aA—2 BC CNN AO =—b*+ 


cd: Here, by making the Co-efficients of x* and of x 

on one fide of this Equation, reſpectively equal to; thoſe 
of the fame Powers of x on the ather Side, we have 
2A -B-, nnd . or B 2 


£7} \o:<o $i 
- /EAFEOF), and BE , hence C F; 


and by e = reſt of Fo: Yrs we have A?—C*= 


d; or CRN e lf C in the farego- 
eb — and ”* ded have B 
4A -e 


x; therefore VIII = . 


here, by ſquaring both Sides, &c. we have 8 A TA 
+4bA*—8 .. dg A2, +, or AI+$b 


A*+1F2cmdx A- - οα -O: In Numbers A* 


+235 A—-210 A-5512, 5 o. 

Here it is obvious by bare Inſpecti that A is bh 
than 10, and leſs than 20; now it is plain that when one. 
Number meaſures another, it muſt neceflarily meaſure its 
double, triple, &c. 

In this Example the double of the laſt Term 5512, is 
11025 an odd Number, and ſince an even Number cannot 


— 
* 


* 


a ELEMENTS, e AHLOLPB Oc 
meaſure an-odd one, it is needleſs therefore to try an even 


ber f d onl add I N 
Kew RY OREN e n 


D IRE of them will divide 1102 22 

A der and that is the Number 15, * 

find to 3 the Equation A. 23, 210 A- 
5312, 0; theręfore =l 4 

An 3 IE gg, m.C= 

r r And becauſe the profited 


Bigu eee . 


=: 8 Nr 
7X 1 78 ve 6 rs Rowe we 3 - > 74%] 
=4 C, or x 7 — + =#+C—A ; this a 
DESE —— x=2} 2814 Ws or y - 
+$—14 139 +3 3-15-" | Therefxe th 6 four 
Laue we given -Quatiog are | +72. | 


th. 


* Fo * 


e 


2 D=35+5=6 | 


- $2=1+ / EEE 
. ri v 


i= +g# — 


. 2 71 A unr un 


1 Let it he required to find all the cu, Equation ä 
ht 0%. 

Here g 10, b=8, lob, d=105; a wb to 

| ſecond Term les is pegatize: Put TI FA 

FTC A · cd =O 3 then will 2 Ax 
4 4 14 A B*gt—2BCz—C'=b x* +cx—d; 
8 8 equating the 5 Terms, as before, 

544 2A 1 —2 A 1 . 


From theſe three Eures {by proceeding a as in the 
15 27 we get A? wHbA* + dmjec * A+ 
: —— =O, in-Numbers A A160 A512 
| 05 here, by eg ele of Ge lak Term 1 


* 4 


— 
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you will find A =16, then B SIN ie 
27, and from the Equation — 2BC=2A +6 we have have & 


=== 22 iq) and becauſe rf 


| E therefore rA Ee, or x* 
ax T Ar +Bx+C; therefore K - ax +Bx= 


A; hence 2K T3412 X 4/7 DCN 
24384 255 F 75257775 T 12,25 K 1915. T 
Here the four Roots of the propoſed Equation are, 
35+ 25+ n, 
—35+2,5=4/ 245=17,5 +19] ===; 


+35+25+v 25+175—19] =7z and 
13551 / 25+ 173519] =5. 


EXAMPLE m. 
Given x*+12x—17 =0,, to find the ſeveral Values of æ. 


Here the laſt Term —17 being negative, the Example 
belongs to Caſe II, and becauſe the ſecond and third Terms 
are wanting, we have a=20, b=0; c=12, and diy; 
and therefore by rejecting all thoſe Terms in which a and | 


'h are involved in the Cubic Equation A- A* TA e - 
2 — 

x A+ = = o, it becomes A* A- 
=A* + Bd eo 

B 5 

| — At \ 

=/TI\=47', and. © (===) ==> 


—. 
27% T) i ==34 3). Now by writing 1, n 


«al Henn foe A, B, and C, in the ſecond ge- 
rem, namely, in 12 113714 

e Erd. (excluding the Terms 

involving a] you will have x= +1 04 1737/2 ZH 

9 — 


i 


200 E urnrs r ADRA. 


STUN YIſ=g. Therefore the four Roats 
of the given Equation are $1 AA 3 g, + 
SI =v=3, 78> ** e and 

RO, 57421 3 7 7 |; r two 1 ITS 
Le iy Rs Ta. At. 
* EXAMPLE TY: Ret ©. 


Given 4 Bo + 1835 —20x—67: =0, to fd og, 


B aſſuming 7 x*+4ax+A\—Bx+ y equal to the gi- 
en Equation; and equating the homologous Terms, you 


(ill find B*=2 A+ f 2BC=2A +6, and C*=A* 


+4. Here's, b c and d repreſent” the known Numbers 


8, 18, 20 and 67 . hence A3— 5 z ler 


— Gd abt 
xXA+— = —g A*+27 A —117=6, or 


. 9 474 a Ar 173 3 fem the Cube, 
ne ee get Az3+/ 90]. | 

Fut m=3+3/790), » (SB) =v/3 AF Trg /"and 
1420) = : 2 Then; by writing m, *, *r 7 re- 
ſpeAively for rv B and C, in the firſt Anat ee 
we have x TAN 2 42 a, ag 1 


four Roots of the 1 Equation. * * 


* affuming all the J erms of 2 Biquadratic 8 

and proceeding as in the firſt of eſe Examples, you will 
find the Cubic Equation thence arifing to be A — 25A 
114 * At 36d4=,4 Fe,, = 


In the Uſe of this Theorem, 45 b, c, and 4 are to be 
taken equ no either poſitive or negative Numbers, fo as 
to correſpond reſpectively with the Signs of the Terms of 


"the poet Biquadatc to be _ as ſhall be ſhewn 


„An, * 4 


CI * p ww 4 Ls & » is 4 


" Having 


z given a. il Solution of Biquadratic Equa: 


("gi 
of. Cubic ones, I Thall-now point out, 


dratics gan be perfarmed by Quadratics onl 
© "Theſe may be eee the e FO 
e . 


e 115 * — 
BC=aA—q, SE. : | 1 

75 "And C=A*—d, ; 55 
Wherein, if A be ſuppoſed So, it is plain tht Od 


—C 


or C , allo 258 or B= = * 2 b 


| and nls or B * 70, —_—_— e 
FACETED _ 
==! _— we get j —_— 1 434 


ME 
4 = — "yr 5 and ” i - — 8 þ 
that a. Biquadratic Equation may be ſolved by a Qua- 


dratic, when its laſt Term is equal to the Square of the 
Co- efficient of the fourth Term divided by four” Times 


that of the third Term, minus the _— of that of ws 


| ſecond: perm ns my 7 F 


EXAMPLE. 


"Let Hans be given x*—10x*+ 164% + 106. 3242. 


c* 


Here a=— 10, b=16,'c = r08 ; hence = 


11664 _11664_ 
Ji © ; = = — 324 = the laſt Term (a), 


agreeable te to the Obſervation; and becauſe d 324, 


therefore —d=324; m en = 3241 - 


— —1 08 


165 nnn . And by writing 
10, 3 and 18 reſpectively for a, B and C, in . 


anten 780 r AUGEBRA. wok: 


4 line a n Cate in which the Reſolution of Biqua- 


— Hence you are to, obſer * 


0 


| pos ELEMENTS or ALGEBRA. 
| mw tion x 4 ax B= + C—A, A being 20 
Draa * b DER ) 


| 24417 FEET _ TA. | | 


F n 23 J 
2. are the four ** of SO kan, where- - 


Note. The Values of x . 

e Theorems de- 

— mow ty pan Boe if ths 

alem e erm of the uation be wanting, then the 
Values of, Band may be wine der of the os. 


en a Ane 2 Qeere, the Values 


E aIH bz 25, e=b0; hence d IA 
—— 755 36 or —d= b denke C 


100 
—60 


= Mak and BEDS in — I 


Ss e, and 6 for C, i - dna 6> 


-T hearems, 2 6,25+6l, 
NE the Tous Roan -of the 1 


24 999, + e ee ang 4 
+ 12,25]; or 3, 2, 1, and —6. 


Again, from the Equations B*=2 A415 2 BC: 
SA and C*=A*—d; by fuppoſing B=o, we _ 


2A + Ie, and allo A—c=0, hence A = 
and how the Equation C A- we get C N TN 


bete Ain th So AION So, and. 
vou 


3 
8 


ee of nen. 203* 


ae. abbr. th W ey be 
Ry whenthe Coefficient of the wp. On 
equal to 4 of the FR Frm ety 
BW OR? Lb alu 
b ” © 5th 60 a 


> DT. 


OFF ON EW | . 
Here = 12, b= Ae 4 ant 4==837, hence © 


Ar = — — 22, therefore C = 2 A == 


225 _ A 29, and b uriting 12,2, and 29 re- 
e c Ae in the ſecond general Theorem, 
8 have a v9 £29521 ſo that two of thy 
Roots are +4 36), or 9 and —3, the ather two Roots 
are 31 24] both 3 
Laftly, 158 be ſu 2 ſed Se, in the Equations 2 BC - 
W 4 8 or Ar 
, and A*—d=0, or A = , therefore D 


and from the Equition B* = 3A + $a*—b we "a B= 
vil = But — therefore ——= 


Hence you are to a that if the FEES WD Co- 
efficient of the fourth Term divided by the Square of that 
of the ſecond Term, be 1 
tion may be ſolved by a Quadratic, * , 


EXAMPLE, 
- Given x*+ 12% 316x*+288x+ 576220. 


2 
Here 0512, I 31b, c=288, and drr =5763 . 


l 
erm is 
T 


of the 


- 


M ELEMENTS or ALGEBRA. | 
78 
a = 2s ber 


=v/Jo00!=203z 35 writing 12, 24, and 20, relive. 
Soc for c, a, A and B, 10 the firſt general Theorem, you 
will find x= K. 10-3. gh ng et kf | 
TIN 0. Therefore the four Roots of the 
Equation are 2, 12,—13%+ F145, and —13=4/145|- 

A Biquadratic,may'be unfolded by Diviſion, and ſolved 
by a Quadratic. 

When the ——— the Co-efficient of the 


chird Term and the — — uare of half that of the ſecond 
Term is equal to the Co- efficient of the fourth Term 


dn by half that of the ſecond Term. | 


8 EXAMPLE 1 


e * 4 10ax*+ 27% x* + 104? e=b; to find . | 
Here, dividing by x*+ Sar, we have n 


2 e y or x*+ Ja +24X x 2 Jar = „ and by 
completing the Square, &c. 2 +50x+0*=v7 Tol, 


5 x= = V $038 e | 


- r 


EXAMPLE n. 


| Given Aar + S = 20"x=b, WOT . 
Here, dividing by x* — 2 you will diſcover * 
Ar * - =b; hence * 24 T4 = 
44+ +0, ama e 


5 CHOLIUM. 


The Sign of the ſecond Term of the. Diviſor muſt, be 
the ſame as that of the ſecond Term of the propoſed Bi- 
| quadratic, and its Co- efficient muſt always be half that of 


tae cond Term ef the Equation t be unfolded; 
1 
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If the third Term be wanting, the Diviſion will ſucceed, 
if the Co-efficient of the tourth Term divided by the 
Cube of half that of the ſecond Term gives I, in the 
Quotient, as in the following Example, wherein let erin 

given a*-=24x*+ a*x=b; to find x. 


oſs dividing by x*—gx, we. haye, * A 4 | 
= or =o *, and . 


Vi. TNT 


Sometimes Equations of fix. or Kc. St 

may be unfolded by Diviſion, and r uced to Cuba 

©-quadratics, &c. reſpectively, | 

| Given 12460 + 16284 2. 1 
118255 5, to find K. 

Here, dividing by 5＋ 12x, we have x 46 K 


ee ; 
+18 =; * +6a*+ 12x. Fo 08 £7 Go" ak +118 x 


+ 6x*+12x=118255 ;/ and by the Square, 
&c. we have x+6x*+12x+9= po 
x*+bx* + 12x+8 = 343, here. by 2 pig nl 
Root on both Sides, we get x+2=7, and x=5. 
Fe -- hs Manner if there be given a0 3%. 
N dividing by x**—ax", you will find that pn 
- xx —ax" ; hene x "—ax"—20*= Vara, 
or La — 2 = 2 + V4 +0, and 9 22 
92254 ds wh +6), and conſequently #-= 


Ns , 


What is here delivered, may ſuſſice at preſent for un- 
folding Equations by Diviſion; I ſhall now demonſtrate 
other Properties of another Claſs of Biquadratics. 

When the Co- efficient of the arch Term divided b 
that of the ſecond Term gives the Square Root of the by c 
Term in the Quotient, the Square may always be 

completed 


4 


wan wy 8 > 


3 


| | 


266 rtrurbrs or AGE. 


addin ee Quantiy is bet Sides of 
ehe 


| my: Kule is this, Add the Square 
of half the is Quantity, thi ſecond Term to twice the 
Square Root of the lat Term, multiply that Sum by K * 
from the Product tałe the third FTerni, and the Re 


| l bot Fs of ts den 


EXAMPLE Lk. 


| Grenier 428 layer 4.46 0, 7 2 6 Ie > 
This Equation anſwers exactiy to the fo es ev 
"4 ſcription ; for if A the Co-efficientof the 
| be divided by —-44 the Co-efficient of the ſecond Team, 
the wilk be a* te Square Root of 4 the” laſt 
Term; to twice this. Root. a*, add the Square of Half 
the Oo-efſcient of the cond Term, and the Sum 
be 64 which, being multiplied by 4 and-the third 
COS Term a. taken from the Product b, x5 the Remain 
der is 3% K, * added to both: Sides of the gi- 
ven Equation it becomes War G A ++ of = 
E; here dy extractimꝑ tho ſquare Root, we have x*— 
2 of ; e 


aa Xx 14 ww 3 To oy ba +. OK > _ 


ure IL. 


Oirxen 4 "ER OR" 1094 36=6, to fa 4. 


' Here the Square oa of the-laſt Ferm 365 muſt be 
negative, becauſe the Quotient of 4g, the  Co-efficient - 
of the fourth Term Sk +8, that of the ſecond Term 
is 61 negative, and by * preceding Rule we have 


Ta or 25 for the Quantity to be ad- 
ded ;. here; then, by adding 25 to both Sides of the given 
Equation; it becomes' . T 8x" + 4x*—gBx + 36=25x*;. 

here, byextring the Square Root we have .- 
5% or g rb, and #= 9 . 5 =. 


EXAMPLE 


* 4 62+. ©. 


Given -S 0, to find «. 
Here, by adding 2*+1 TI 72 -, or x* to both 


— of 1 5 hence W 


| EXAMPLE v. 
Given - 155%—27x +920, . 


kae — +6 15 or 1737 to 
both Sides, 2 the Roak we get 4, 5 3 
SIN ar *=—45+4/ 1,25] -3 ; hence 
by completing the Square, &c. we have = 28125) £ 
S#B75+450281] +225. 


EXAMPLE V. 


Given 2 T2 315 ＋ 2164+ 1625 ore +124) 


—1 8 rod ＋ St go, to find x. 


ere, by adding 6*+ 15 . * ta 


both Side 1 Roct, we have x*+6x+ 
=4/211,9 xx=24/52,879 xx, or x*+ 6 7 
—_— and x=v/ 52875) ©. 52,875—by 52,875 


EXAMPLE VI. 


Given -A -=, tofind'xs 
Here (according to the Rule) add 30 * 


15 or e to both Sides, and extract the Root, — 


rrsuvrs of ALOEBRA, 10 


Sides, and extracting the r 


* 


#- 
* 


bot. ELEMENTS: os AG EBRA 


you will have x*—ax+4*= + y/ a 7 Ax x, or yam. 


44 Tc =—& ; here; by completing the Square, 


2 9D 42 av 
ec, we get = E4/©" +615 Was? San" $6 


+ Za. | Lena ahh | | 
modo nn ee xt> 14% anti. yd. v8. 
beg the Square of half the Co-efficient of the fourth 


Term, divided. by the.Co-efficient of the third Term, leſs 


the Square of half tat of the ſecond Term, gives the 
kft Term (a negative Quantity) in the Quotient; then 
you may complete 'the-Squate of the Biquadratic, by ad- 
ding the Difference, mulciplicd by x*, between the Co- ef- 
ficient of the third Term and the Square of half that of 
the ſecond Term to the fourth and fifth Terms with their 


Signs changed, and then adding this Sum to both Sides of 


| ropoſed Equation. _ 
on FO RI 4 


- 
4 1 1 5 * Firs o 4.4. «oo "a : 
1 2 00 # 4 2 he 4 * 3 1 * 
= 


IO non ory Ss ec - ww + oe 
— 


L _—_ © was 5 | —— 
x : 
„ „ 4 we + * y as k "_ 7 os. 1 : 
* 2 — * by | * 8:57 -. — * «4 " FP iN Fa 4+ 4 % 
= 1 * 
. N ' 


Sh THIEN inks wendy $204 ona 8. „„ Wrenes 1 
Given 6X S L 07 ich find x. way 


This Equation being one of the Claſs above deſcribed; 
I therefore take 8a* the Co- efficient of the third Term, 
from the Square of 3a half that of the ſecond Term, and | 
multiplying the Remainder ga*—8a*, or a*, by a the 
Product is a* x*- the firſt Term of the Quantity to be àd- 
ded : Hence, by adding 'a*x*+ 2a%s +at, to both Sides of. 
the given Equation, it becomes-x*+6ax*+ga*x*=a*x*+ 


20x +0*; here, by extracting the Square Root, we have. 
| #*þ Ja#m=ax+6)*, or * T 24% g and x=ay/ '2)=a.. 
4 | „ do. Nr EN 14 CIEW SS 


4 — 
7 -3 


* . * 
1 k * * . K N * 2 5 * * 
n — — . * n 
” * 5 8 E . % 4 : — 1 2 - —— is = 4 * * * * 
A A *7 [Dom a s 
* = 
© { — 
. * 


Given x*—8x*= 124 84 —63 ge, to find x. 

Here multiplying the Difference between (—12) the 
Co-efficient of the third Term and the Square of (=4) 
kalf ttiat'of the ſecond Term by *, the Product is 284 
and adding 28x*—84x +63 to both Sides of the given 
Equation, we have x*— 8K ＋ 16x? = 28 — 84x +63 2 
Hence, by extracting the Square Root we get x*—4x=3 


ELEMEN'DS or ALGEBRA; ' fog 


4 Nd of a= 4FI7 70 „ and 
X * + => 212 

x=v I LL 7 +2: | e ** 
614 Vero! b | A bg 6 * to 


> 


1 EXAMPLE If. 


Given a ales. 
Here, by the Rule; we have DFV, or Of 
for the firſt Term of the 0 be arena by d- 
ding Þx*=-24/** Ab, to both Bides of the given qua- 
tion, we have M Fas? H-; or 14. 
Lare —ab, hence ee, ee | 


I all dr ad Babi 06 0 Numeral 
Biquadratics to Quadraticsywhich-js comprehenſive, though 
not- quite ſo conciſe as foine of the foregoing Rules, and 
that is, by ſolving the , Cubic Dae Page 200) de- 
Tived from the general Solution of Bi tics; When 
this Method will ſucceed, the Root A 95 the Cubic Equaz 
tion will be always rational, and may thetefore be readily 
obtained by the vidhedibg Rides, To chis Root A; add the 
two firſt Terms of the Square Root of the propoſed Biqua- 5 
dratic, which 8 had by bare Inſpection; 
then, from the Squate of the take he Lerms of the. 
given Biquadratic,/aod;the mainder ak ww Is 
its Sides; will compl ete its Sc 6 „ 4 


75 N : — N Lat Jes 1 313 A. 1 4 Je % 2 1 


5 | bla n E * A MP L E * 


54 11 £9 bs ab Di diode IAN. 
ea roar Robot, Nur 244 
He ae —$,þ==—b; 28, and d A theſe Numa 

Pers bing written n reſpcctively for 9 and 4, 8 _ ; 

cubic Equation mY fg? tac dxA+3b4 a+ a*d 


, it becomes SET * =0: Here 4 15 is 
obvious A2 —1; 1 (1) g added to the 


| ni Terms ofthe Square 92 of, the given Biqua- 


I 3.n0W |, W from. x Rm 


| 255 . Nee gr og 


PS ELEMENTS ov ALGEBRA, 
nr we have x 


——I=+ 7 5) X e XxS 
+7 Nn aL ACE. + 19430 51. 


u eit) 
. A 41 vs ail 
Here a, lo, 16, [nd des 2 

. 1 for 1 Mines 

ave AT+31 A- 32 0, is ö 
that. Az I; and becauſe the Biguadratic. wants its ſecond | 
and third Terms, I therefore take the Square Root of its 
frſt Term only, and taking a*4+16- 31 from Fi the 

Remainder is 2x%=16x 4-32; which being added — 

Bides of the given Equation, and the Square Raot extrat- 

ed, gives I TY Y or hos 


11 


| 9 2 oy, and = SEPM FRYE: 10! 
** Oak; ay 225 


N * R 41 M * L E Ut. 
"Dives eee to 12 1 oy 
. "Ui By v 26,—88—14— and - —11 


4 ö eh and & in the cübie it becomes Ar. 
+182A—1256=8:. Here by trying de Dibiſors 1, 
8, &c. of the laſt Tem —1256, I find A=4; 8 
from & - 3x + tab the gives ic, add the 
| Remainder 75x*+90x+27, to 22 ides, and extract 
5 have gf TEE Y NN. 
371 KEE IH Io} 
e ke 


7 X —— N * « 


"EZAMPLE tv.” 


7 x + a ig T0 ae 
2 . e 8 


eee Ac 


of | 


ed or + Liv 


| 


. .* 's 


** 


| I e —38 and and I e wee b, & and 


ELEMENTS or ALGEBRA. 11 


in the cubic A ＋ 38(3A%—20 
* KO : re, by proceaing h . lait Exam- 


t this E tio voy has pro mar Rational Roots (as you 
may now readil namely 19 and 3,5, and we ma) 
de N $ uſe 7555 of. we e Rational Roots of the Cu- 


ce mol comedic ri * Root ned ne gut : | 


8 amen * ＋ 2 . e 23 rom 
+x—19 8 _ the W 5 to both Sides of 
the numeral Equation x* +2x*—37x*—38x+1=0; 2 
extract the Root, then will 10 10), or x*+ 
a ain ray hence I 2 vo) — and 
equently = (Sar) N 995 +6 10) —} a. 


— — 


ut the numer Equation, and the origi inal literal 

Equiatiou may be both unfolded by. Diviſion, — each re- 
duceg o atieʒ independent of this Method: 

Thus, dividing. the-given Equation by z*+ az, we have 


ee or T. = 


—a* ; here, r &c, we get 2 ＋ 
i N of = Fat'= 19 + 62% T0), 


and z=a/iq,25 i e, the-very ſame as be- 


* 


The Refolution of literal Equations, 2 which the 
given and „n n * alike affedted. 


Ts the ReduRion « of 8 of this Kind, there are 
two Caſes. 4 


18 


WT the temps! be 501 even its di- 


te 83 in tbe 
N PI 1 middle 


4 $$ AIR; 1 „„ ere 142 
1 ELEMENTS, oF r ALGEBRA, 


middle Term, ir will be derer an Equation of hal 
the Rr P 


SO x oat 1 Lig 


' * 4.500.744 TIE 0 Nee Nach 1 | 
& 15 eg. A 8. 4 1 1 Ke 871 Wor! 7: 
8 3 Wd } Big Mehr Thabo: dividin 52 
| EL - the Sum of its two Quantities, i I 
1 | Equation of even r a may thei be | 4 


| 
1 | _ reduc d Caſe I. EY po eee 
| en, . A 9; 4 obs 2 ds. 
= a — @ 'B1!. | "RON * 

| raub eee 


Given Aa 5a ure tabs = 


SAD 1% EY A. i Gel 


Here, dividing by V x", we bare ——— 8 * — 


1 


2 * i N 2. 2 *. K* * 4 'a N, 


1 TNT page +a ms x r 


| ; 4 1 1 7 
2 a 
=6, or D + > =. x—= I omg: Hawes by 
N TED — Trans... 2 x. LA Ng 


completing the Square, be. we get — e 2 
or ar-; and &= fax 34 "oy ber; 


Otherwiſe, by adding a * to both Sides of the given 
. Equation, and èxtracting the Root, we have x*—2ax+a* 
Sar, or & WIE Fe So conſequently * * 


bs e 


Given a= 92 — 5 i Bats 41 So. 


| - This Equation correſponds to Caſe the ſecond, there · 

| fore divide it by x a, aud'the Quotient is a*—bax* + af 
& — IZ + 44*=0: Here by adding 124 to both dides 
we have * -N + 13% — 124 A = 124*x*, or x* 


e XX hence ee * 2 


» 7% 
* 


ſ 
' 


1 * 
5 
HM 
- 
| 
= 
N 
Þ 1 
ou 
we; 
= 
\ 1. 
#1 
it 
' 
' 
, 


= 9 
— — . 


1 


ELEMENTS, or ALGEBRA. tz 
22 this ſolved, by completing. the 2 4 * 
aden t Na v3 v 3+ 3:29] 


# _ ow * 
C8 ae F >, „e 77? 


37 # Py. 1 


e a6 EXAMPLE -u 


| \Giyna'—a4ar'+ 1950s — gow +1g5aw*=24e" 
x+42*=0, to find x 's 
"Dividing by io, and ranging the Terms, the given. 
WJ off: 1 — . 
Equation becomes e R N 10 


2 * : SEE =P 4 


ry, 4; n ow < *44 
3 x —+— . . 74 
| 2 
| ET” COTS Dr 
FTIR TID 
ad exrnling the Rogi i hav eee 
| =s, Sr 5 LK a hence x* ee, and «= 
rr 0 i 7 
ae. l err N 


E = * 


® # ? | * 0 
N . a F 4 * 


bs -.Of | App roximation by converging, Series. 


80 ME.of the preceding Methods for finding the Roots 
ah Equatio e confined to particular Caſes; but 
e Z 
nung 


* 9 „* 
1230; s 


* 


* 
1 
* 
, 


If che Raatbeiticom 


x 


. 


e 7 TM 4.4 7 
4 ELEMENTS 275 * n 


, de, V ©; 


- 


ing to the Reſolution of Tj — +ond | 
wo 2 Numerical Equati is propoſed tobe, Gre 1 
this Method, you are to — Trial with ſuc — as 


you find are near its Roo and in a few Trials you may 
ealily get two Numbers, 6neiof which will give the Equa- 
tion a poſitive and the other a negative Reſult, and conſe- 


uently the true {Rvot, which makes it 3 
vill be be between theſe Numbers. 
approach it to 


what Degree of exa@tneſs you pleaſe by pang the Ope- 


ration, p | 
Put » for the el Root; and add to it a 1 un- 
known Quantity 2; then write 3 its Powers for \ $4 


its 
* e of 2 by fig 5 its R only, and nd dich 


this Value t . Operation rc be repeated. 
2 e 


EXAMPLE, 4. 


A 7 | d——_ 4 A _—_— 3 
Given eg. 1 c 
ere, it is pla tha & is leſs than 3, and l 

; for by writing 3 1 e Pn => 
28, - Hogative, the Ber 


burials 274814 Vece ve poſitive; but 
fer x, it beeoines, der $6 8 rr 
uently wh is TIES me age] 2 995 
but the Error ar Writin 15 lels than 
that produced by writing 3, 5 010 de le x 15 nearer 


2 thap-3, and is 3 _ than 2+, This being 


>» 
4 3: þ be, «RM 


premiſed, aſſume r=2;2 and put t= rg, 12=80, 


then the given Equation will become x* +4x*+bx—5220: 


This Equation, by writing 7+ for x, will be transformed 
to TTP +ax2+11 + AAT. Taz 
+ az* + 2arz + ar +bz+br=0; hence +37 +4 2 XZ .” 
37 +247 +b x $=5—7*——ar* br ; Here itting all 
the Powers of x above the firſt, we fave rip 27 +6 > 


— eenar « — DO) 


de rife th r eee 


— V9 X24 2824. 
3X24) T2 9 4 T4. 


BLEMENTS. or ALGEBRA: 215 
added to 2, 4, gives 2,47, for the Value of x, once cor. 
rected ; now, write 2,47 for r, and put nN 16,41 

n=3*+20r+b= 27, and tg, - if = art— br= 
0,142077 3 then will the Equation 2+ 3 +ax2*+- 


"7 +20 +6 x 2=1=r"—ar* br; -become-s* + mz? + 
T: (Tons face. 058 ry Buch, it is evident. that nz=t 
1426 


nearly, n <= 
Let p= and write 
Sal de iE mal he 1 
come mp* . et hence z= 
_$i42602549 | =,002135%% and therefore te 


806,07 
2,074335g which ix ub lf f. ' 


ENAMPLE * 


Given „22-240. R 

proceeding as in the firſt E; 1 n + 
— — than 5, therefore e thee jo 
4620, b=-—22, and 1=—24, therefore the general Cubic 

Equation J X 2* + 37* +247 +6 X 2: X 2 227 os 
be ney iy be reduced- to 2 ＋ = 43 bx = 
ere; by taking only the firſt Power ot z, we have 

| TS ER A 


Carded: Now gi gi $16, fr the Value ch one 
| ow | 2 (in this Caſe) vr being 
227 15,48, e 57,8768, and 2 = 
01319043 we have — = 300227 =þ, and 2 


; KEDS = 400227766, and conſequently xy=r + 
#=5,16227766 z which is true to the laſt Figure. 


7547 Seeg nearly 
g 2* as in- 
ke ns jeg Wed, be⸗ 


* 


2. 


'P4 EXAMPLE | 


; cond 


Ts" 0 „ ALGEBR 4. 


D 7: 20 N | 101 Fa nl ig 8 01 bebte 
ede 10 Fee e _ « hs $5” 
— 4 9 
WP 4 ä 
0 —— * FY 2 4 8 3 Lt W 7 +» 55 


. Ig 702 2 — 


+ Let 2" ql ace. "PIETY * * 164 ok. 71 


S 


er. —br, vecomes 2 K e er | 
| ar 2000 d 
F eee e ang. eee 
which added to 47, gives 40 for the Value of x; once 
orrected; ani a 50 for 7 ir the Equation 2 = 
PS | Qr — . — 20,441 _ 
"ar ? we have ETFS © ab4b3 
0128, which, added to 47,9, gives 47591 2b, for ; the. hes 
1— of * twi corrected; Now put 5 
will mg= 37 599.7 7384, at arr ev? 
; 12 


In 


eee e 
780 7 — * ee 3 2 
B04 dt 0 Wet K 5 . 5 re 228777804152 


©0000 84747792 chis added to 47,9128, gives 
22 26784747792, for the ] Noot = bie true in all 


Haces AR ſo 51 in, che two preceding Examples 
cond 0 oft Ingle Bonn of a Cubic 


by pay opo ſed re he molt ir ſolved by hi Method; but a 
hs on to props Equation would have failed by the Role 


— Cubics, demanſtrated at Page 178. et 
It has been ſhe wn that ſubſtituting an n 


1 per for 5 greater than the true Root, gives the Equation 


A poſitjye Reſult; and ſince che Squares of all real an- 
tities are affirmative, it follows that the Sum of the Squares 
f the Roots of any Equation muſt exceed the Square of 


Its greateſt Es ; and the Square | Root of that Sum will 


therefore 


n the prong Rt of th Bur 


Wag das in the general Equation, 29 — 4 122 
, &c. So, the Sum of the Squares of the Roots 
will (by what has 3 demonſtrated. o Pages 182, 163) 
be p*—24, whoſe Square, Root. 2 is greiter than 
the greateſt Root of the E 

And for the ſame Reaſon; the B the nad Root K 

Arzt) the dum of the fourth P 
the Roots, will likewiſe exceed the greateſt. Root the 
"Equation 3 therefore no Number exceeding either of theſe 
Roots! is to be ſubſtituted for & in-the given Equation. 
-- Theſe Rules were invented by Sir — Newton, for 
finding the Limits of Equations, in his Univesfal Arich- 
metic, Page a0, ſecond. Edition. 
'. Moreover in eſtimating. the Root of an — hav- 
ing all its Terms, need not try any Number which 
- exceeds the greateſt negative Co- efficient increaſed by 
Unity; for that Co- efficient ſo increaſed will always. ex- 
ceed the greateſt Root of the Equation. (Cee Mr. Ma- 
claurin's Algebra, third Edition, Page 192) ö 
But it is. to be obſerved, that the es» tive Co- 
efficient will often greatly exceed the — ve Root 
of the Equation, and ſometimes. it will be very near the 
Root, and ſince this Limit is had by Inſpetion, I thought 
it might not be amiſs to mention it. 

In ſolving Biquadratic and higher Equations, find the 
Root true, to three or four'decimal Places ; ow ſubſti- 
tute the Powers of the Decimals; laſt found, ref Cub 
for thoſe of z above the third — and were 

pee thence n as . 


of 


EXAMPLE I, 


+ Given 1 38x" 210% 538x + 289850. 
Here the Square Root of the Sum of the Squares of 


the Roots is V 38 2 N10], or 3a, which ſhews that 
is leſs ban 325 W 9 
Eg 31; 


* % 
LO - 


ei etetrwWrs or ALGEDRS, 


1 bnd ite is ricarer Jt man 30; therefore I Write 
| Les far. x, in the = Fmt oo and it becomes 
= SIP = 0X24 t 210 XEFINN +.538 K 


T7365 + 589=0, henve' +846" +2314,58 + 20790 


; 7441875 5 and Age = ons, which, added 
en 308, gives 30,5359 forthe Value of a, once corrected : 
And by writing 35'* for z*, in the transformed Equa- 


tion, we have y035\ + 845 + 2314552" + 207908 = 
74441895, hence je * 387/16 4 + 24755'% = 
88593749823 354-. \ " 4 8 
Fut 0=27,55357.144 =24 3 49821354, 
"ad 194045 z then from the N 2 35h 
Stax +3 +2arc+b Kei (by put- | 
rien #=3# +247 +6, and -r] 


f 
we have * mi + nz=t, and g =: 20006538 =: 


671 . 
Threntors == IDES 


„0006537528 52 nearly; this added to 305535, gives 
30, 505 537 TOY ant Ma: Rot: 25 ich, is true 2 
is 


K X AM PLE u. 


N bree, pt 


Here the Square Root of the Sum of the Squares of the 
Roots is about 73» and, by Trials, x appears equal to 4+ 
nearly: therefore I write z + 4,4 for x, in the given Equa- 
tion, and it becomes z* + 28z*-+289,22*+1304,83* + 
; 21450045 142,94016 = 0, or 2 4 2825 + Lad + 
"1 304;8z +2145,0643=142,94016: , 


| 7 
> Hence. 1 286 


560 506. de WALES hoe 
i 


xitrbd+s , arb 40 
g Dei 7 ö u 7 four Laff rege of _ 
quation, you wh ave 480, + 1304, * + 
ee 55, 1462:94916, and "by Ts GY 
T4178 =0,49420- 
Put a=4,5, V=7,qrp 75 = as, and- -r=06; — 
from the general Cubic "Ber (by taking only the firſt 


/ 8 | 50 282 
e = 
=;b04r"; and',0641, added to; ves 444641, for the 

Sets 25 once Derr. * 4 in the en 
Equation for x and xe write the like Powers & 20041, 
and there will V 0641 $ + 28x ;0041)* * 89,225 *y 
1304,82 + 21 453 T hence 28925 + 
13062. + 2145,064k = = 1429396864128, or 2 3 
445117565092" + 14172337 4822=0,4942580426. © 

Here, a=4,51175b b=7,4172337482, and 7=0, 
49 put r 0 mr +a, Zr, | 

f = - art br then "the general Cubic 


— become SK t; hence, 2 = 
2 eee eee ene eg 


2 r 

may be omitted in this ti 
and e by alias 1 51, to 4-4647, — wil 
have 4.464 1016151, bs the Value of x, twice corrected, 
whe is true in . n ü 


1 


x  $CHOLIUM. 1 


If aſſume a Number greater than the true Root, 
Acres from the transformed Equation will 
come out. Negative, and muſt be added wo the aſſumed 
Root at the end of each, Operation; or elſe aſſume a 
new e e un ny ane, weld 
e e | 


j 


3.8 ELEMENTS er ALGEBRA. 


Sometimes it happens by aſſuming the..neareſt whole 
Number to the Root, oakley — the firſt Power of 

that the firſt Decimal Figure excels the Truth, which 
Figure? being written for r, in the Equation * = 


Sony wn ar = bY 


"Far +6 —,. vil (rhe moſt part) give 2 a ne- 


Satire Reſult; but, 12 writing a lefs Number for a — 
y in a few. Te et the 2 | 

See e coma | 

ing 4+z for x in the hints Equation, there will ariſe 


* 2*+26x* +2462" + 9842*+ 12335—$10=0, or 20 5 
10 


+ 2463" + 984x* +12332=810 ; whence z= 2 
1233 

0.6; and by, taking the. four laſt Terms, we "have 246 
+ 984 1 4 Min. or 4 + 44. + cage = 
3-2920829. . WERE 

Here #=4, 12 5. 012195 „ and 183 2926629 ; 
1 e . 3 0634 1 : 
which, being corey race that z is leſs than 0,6, and 
0:5 being written for r gives 2 alſo a negative Reſult ; 


„ err. 
| but by writing G45 fr 5 e bæve a8 N ITT” 


2 43892518. __ 
Daa = 0.14, therefore k= =0.464, &c. Now if 
write ,4+y for 2, in the transformed Equation, and 
— as above, you will find 5 , 64 1016151, therefore 
2=-4+3=-4641016151, and conſequently, x=4+z= 
46641016151, the very ſame as before. 
But a nearer Value of x might have been obtained by 
W 464 +y for x. | 
Sometimes it may — when the:Co-efficitnts 
are large, to transform the given Equation to another 
. . De be 19 vr 199, Times, &c. leſs waar | 
that of the Equation p havi 
Trials) found the neareſt (leſßs) whole: T. 


Root of the given Equation; then the firſt Decimal Fi- 


gure of the Root of the transformed Equation, if it be 
10 Limes 


dirs; day bn 21 


10 Tin leſs.than that of the ven will be known ; 
if the Root be 100 Times less cken s firſt Ve 


Places will-be | © atom ee 


1 , s 14 NA ** 


EXAMPLE 8 


Ge e eee 852 URS 
— 9260000 g0#=4390000000!' Here it will de eaſily found 
a the Vid of is between 50 and 60 ; Hut — 
60 than to 50, and in a few Trials, x will appear to be 


greater than 30, but leſs chan 57; this being diſcovered, 


write 105 for x, in the given -quation, and. it will. be- 
come 1000000y® + 240000909 ＋. 142000000 ft — 
44400000095 523900000y! ane 
oe)? + 240 th 62) 14449755230 —9260y=4.300., *... 
Here now we have got the firſt two figures of the Root 
| (5) equal to 5. 0 put 1 r5· b, and write r+3 for y in 
the tranſorwed Equation, and there will ariſe 2 + 7%+ 


24 KPA, +142 K e $523 N 
—9260Xz +723 4300. 5615 36 
t The compound — FE. ande Suan 
involved by the firſt Table of — Bows on ing: (Page 
9 and then 7 being put into Numbers, you will (after 
ranſpoſition) have 2 57.6 K 1284.42 +4377 5; 522z* 
1 1 104 #* + 137918-62656 s = 4664,35 104%, and 


— "4664335104 10 
1797 764656 = · 0 ' neatly; and by taking the 


four laſt Terms, we have 13775.522*+70636.104z*+ 
137918.62656 K = 4664.335104, or 2 + $,12765'2*+ 
10.01186 z =. 33859 * 1 4=5. 12765, b=10.01186, 
| Sfmt 

3 ＋ r 1 


— 000249. 23 by writing .033249 for 


1. 033, and 5= 33859, TURE: == 
0025787 


10.353585 

2, in the firſt three Terms of the ſecond transformed 
i EquaGca, then tranſpoſing the Reſult of .033249, and di- 
| viding by 13775-52, we get 2" + 5. 127654273 2 + 
10.011863549 
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10. or 186 * = 338595823 Hero 2 =p 1965 
5 1863509 . 86 8b 
rer 2 384. 
pe en Fad 3 +» = 
pore 1. q * 
Therefore 2 "idle ( Value of z, is 
0332408807108, 8 therefore y=r +z 


225 


23˙63324. 1 
30, 


22 p 
* 0 «„ of 


1 1 11 8 'C 
re, rt. 


Pai a bs rn. 5 1 


. have born obined by 
. n cen 
ing EAumples. 

a ST. «fn hat the Sur 


= qr; ifhe Roe required crc 2 Feral wit 
— 1 of 1 . 


Ea I LIEN] (as in he 1 
als wi de 
bby wig Tri Lag de 


. 


21 ken be 7 


+ Rot of he Sw oft 1 


Having ſhown how ts ſind the Roots Scudo . 


gute enough for moſt P with little Trouble; and 
nted out How greater 1 15 may be occaſionally ob- 


e ive en. Inflance of caprafiing 
Ll of pure Po * i l . Nasa z 
05 EXAMPLE = 


Let it be required to extrat the Surlolid Root of 


— i ich 
np etc has 8 Ti NES 


the 


\ 
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and 16: Then by involving x+7, to the fifth 


1 wo PU TINT arg ny» > ny es 
— ng =TÞ= 019; . By waiting 


6.019 e e. .019 for x in the two firſt 
Terms of the foregoing Equation, there will ariſe 3019\* 
| o+ 30.095 X — Py 62.28 30 + 2180,585048x* + 
6562.47 7037 #+ 83 2 7990, whehice, by Pranſpo- 
ſition iviſion, we get „ + 6, 01900016 * + 
18,114180989,x=.00026g8519 :, Ei 4=6. — 


b=18, ieee „if =, -000014897, | 


r 
. eee nee _, 


00000000 1006 , 
III 1975 = -00000p000199292 ;z therefore 


the whole Value of xs. .0190 14897199992 5 2 * conſe«. 
quently y+x##6:019014897 199292, 
EET ng the wh —— won y 


s of the 0 

e 5 *＋ 10 ** + * g= 7900, 

r(=6) intb Numbets, we have -019)*+30X, 

01 721602 +6 + 777b= -& 
ES ; EEE 7900, heyes 

18, 1 10 wn 


naps; BP drought out true, o nine Places of 
Eo with very little Trouble; and-dincec the Roots 
All pufe — her Notice of them vere bh 


= therefore take no further Notice of them here 


of Equation vanes ng Fe Sake win Been 


by 


4 E eres o, ALGER 


* ; N 
» 14 57 03 e ; . gun 1 


—*ů— Mechods would be yery — Ip before 
ve proceed to ſolving fuch — it will be proper to. 

| ies. that if a+6 repreſents ay a and if þ be 

but ſmall dirs: e N eu ener 


#12 an? 2 o. dag n Nn 
— r — * - 46K 444 
£7130 * C 


ee + 3 20 


„ WI TT IR Amy , =, 


24 Mien © en 
| ohe. c „ 1975 g* 12 oc 12 M 214. 
; - _ 2" — ; — 2 — — — — 
NN 4 „ F719 T5 FRIES 
| % a + a2 . 4 - 
| ' A 
JG —— 71 a ' 

f Dees n 2 3 4 Arr. Joer 
{ — 1 x | —_ - - ly. 

rl 8 4 YO * * 3 — be = » eas 

4 . \ þ * 1 5 Ta þ- * 4 


—_ — — — 
- * 95 
* 
* : b 


1 

343 
8 D | 1 
F WT 
| Hege Theorems and Extraions may be comtinued on. 


at Pleaſure war es 107, 108; but the 
8 Rs ey are here exhid ee 


moſt Caſes, be ficient near the Truth, - - 


3508, — - 


ref 


. 


908 


ww © 


| } 7 EXAMPLE I... 


= - 5 25 „5 5 ; 
i alue of 

Eee ap by tine abou _— WP 
2 given Equation, rejecing all 


_ 
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the Powers of e above the firſt; on account of their ſmall- 


neſs ; and there atiſes 7/1064 +11 60) +1/T2+ 01 
=10: Now, becauſe be is little in reſpect of 10, 11, and 


of 12, therefore by Theotem II. we hate +7 a +#'= 


be | 
v10+bd = HY TIN =+4101+ 2 . 


* 3.16227 4. 948687, nearly: Likewiſe 4/11 +6 =+/I0 


| 43210 NE 3.31662 +490453% and / 12+6e4 = 


II 
* * _ 34641 +.86602e : Hence the 


Equatiolf 4/ 10467) + v/ T1+6d Vfb 10, is 
reduced to 3.16227 + 94868. + 3.31662 + .90453e + 
3.4641 +.86602e= 10, or 2.719236 T 9.94299 f 10, hence 
2.71923e=-05701, and e=.0209 ; therefore g. oaog, 
nearly, and, to repeat the Operation, let 3g. 209 4e be 
now written for x in the given Equation, and there will arife 
+ 10.12583681+6.04 18e|++/ 11.1258 3681+ C, 1800 + 
v/ 1212583081 +06.0418e] =10: Whence, by Theorem 


—  , },L0.tt 
| we ha 2583681} — 
II. we | ve , 10.12583681] + 24 10.12583681 55 


. ͤ v ON | 

| EDS 
— + TRE TT v 1212583681) 
+ 29%&12. 12583081 en anne 


3.33554145 + -99567e + 3.48 227722 + .86752e = 10, 


ence 2.72252e + 9.99987067 = 10, and-2.72252e = 
00012933; therefore'e=,0000475, and conſequently x= 
Goo v. 


PS. 
þ 
= 


* 
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EXAMPLE u. | 


2 
Lit e - 5 IG 
* Hare by 4. gen I find that 4 i fomething f reatar 


chi 20, therefore I write 20 e for x in the —— 
Equation (rejecting the ſecond Powers of e, as before) 


we | 400 + 20e .. 
| * 400) 
a N * * * 405+ : 
234. 


But, e Sr 72 i (=o 


tt) 2044022545. 019195. nearly; 
_ multiplied by 400+ 200 (reſerving only the firſt Powes 


00 +,20e 
of e] gives 9515 7450 =17-60g018 f. 112650 
And, by Theorem the 2, we have Sr 


. = = 20. 12461 179+: 99380796, near- 


20 g 
DE 3. this raue, mud tit = 8 > 2044, 


* 
eee Power of e) gives — 2 Xxv405+ 404] 


£16. 099689 + 1. 6000 3%: Now by writing theſe Values 


400 + 20e 20+e 


for their Equals; | in the Equation om + vr 9 


N 4/405 400) =34, you will have 17,609018 + .x1265e 
+ 16.099689 + 1. 600032 34, or 1.71268e = .291293, 
hence 68.1700, and therefore #220.1700. 


EXAMPLE Ill. 


Give Tru + 1+*\3 + TT =6.5. 
- Hrre 
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Here x appears to be greater than 3, I therefore write 
3e for x in the given Equation (retaining only the firſt 
Power of 4) and there ariſes 40} + 10+ 60% + 
- This Equation, by the preceding Theorems, becomes 


FREIE ITS + © a 
2 + wwe gow Tol® x2e 28) 28\ X 272. 
8 Sint + = + + =6-5, 
that is, 24. 257 2. 15443459 · 4308869 · 2.30032663 
+.554543e = 6.53 hence 1.235435 . 04523868, and : 
=.036, and conſequently x= 3.036. 
When greater Exactneſs is neceſſary, it ma eaſil 
obtained by repeating the Operation, as in the Lerche 
three Examples; ſo that what is here delivered, will be 
fufficient to ſhow how to ſolve ſuch Equations when they 
happen to occur in the Reſolution of Problems; but it is 
to be obſerved, as all the Powers of « above the firſt are 
rejected in the Proceſs, that this Method only . doubles 
the Number of Figures at each Operation, | 
If there be two, or more Equations, and as un- 
known Quantities, exterminate thoſe Quantities till you 
get an Equation containing but one unknown Quantity, 
whoſe Value being found by ſome of the preceding Me- 
thods, the reſt of thoſe Quantities may be readily deter- 
mined, as will appear by what follows. p 


EXAMPLE I. 

. (== 4=10. 1 „E 
Given 0 * y Tex 2900 to find 4% Xy and y. 

5 a f * J= 3000 a 

By the firſt Equation e=10+#x, this Value being ſub- 
ſtituted for e in the ſecond Equation, we have æy + 10#+x* 
Soo, bene y — — this Value being 


written for y and 104, for e in the third Equation there 
ariſes 9000+ 800x—20x*—x*= 3000, or & ＋ 20x 800 
x=booo, Here, by trying with Multiples of 10; I ſoon 

Q 2 find 


„ 
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find that x is between 20 and 30, nnd in a very few Trials 
more, I find that x is greater than 23.9 and leſs than 24 

put arg 20, b=B800, r=23.9, and 5=6000;; and write 
z+r for x in the rs * + ax*—bx=s ( 20 


— 800x=6000), it will be transformed to 


B+ pL ＋%¼ r 2 
+ az*+2arz + ar* { 
—br 


=5, or 2? + 37 +@ 


X 2 +3r7 + Zar —b * =o Sen pn ar*+br; hence Z= 


S$—rfart+br _ 43-881 __ 
„„ ATT; = 3G ny: 


Now by putting 723.9234, and proceeding as in the 
foregoing Solutions of Cubie Equations, the whole in- 


creaſed Value of ꝝ will be . 0234434562965; therefore 
x = 23. 9234434562965; conſequently e ( = 10+x) = 
= | g00—1Oox—r* _ | 
33-9234434562965, and y= mtr; 
$8.434418630731 : 
N ame e 8 ; 
EXAMPLE II. 
Girea 1 = : to find x and u. 
1263 1 
40 


The firſt Equation divided by 149, gives 1 2 


this Value being ſubſtituted for x, in the ſecond Equation 
| of 1600y z 3 
there ariſes — OT Y*=63, this Equation, multi- 
plied by 1+ 254 becomes 1600)—) - 2) —*=63+ 


1265463), hence y*+ 2y% +643*=1474y=—63 : Here 
it is evident at firſt ſight, that y is leſs than 10; and, by 


SIO | FA 1 
Trial, I find y=g, whence & 17 


EXAMPLE 
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_EXAMPLE III. 
(x+yz=10=aP 
_ Given Ee 
Cz+xy=I4=c i 
From the firſt Equation we get x=ayz, and from the 


ſecond, x=—=; therefore 


6 | a 
. — z Times this Equation taken from the fourth 


=a—9yz, hence y= 


whe” £2 | be” [k bz—a 
(a-), leaves — = — Now 


2 * 
* 


bz—a —h 
by writing Tr for x and A for y, in the third 


given Equation, there will ariſe z+ 2 


2—1 2—1 
Se hence - 22 + 2 + abz*—a*z—b*z—ab=c=2c2* + 
cx, Or 2*=(2*=22* + ab +20 K +1 —a*—t* K 2 + ab— 
eC=0. 
This Equation in Numbers, becomes 2*—142*—2z? 
++ 1382*—220z+96=0 ; here if the Root (z) be incom- 
menſurable, it may be eaſily obtained by converging Se- 
ries; but in order to eſtimate the Root nearly, it may be 


obſerved, that we have found x=>—=7——", and y =, 


which ſhew that x is greater than y, becauſe 5 is greater 
than @ : In like Manner, from the ſecond and third given 


Ctx—b bx=—c 


Equations, you will find y = 5 and 2 = _—_— 
which ſhew that y is greater than z, therefore it is evident 
by the firſt given Equation, that z mnſt be leſs than 3, and 


by Trial in the Equation 2 — 143 2 + 1382*—220z 


bz—a 
+96 =0, I find z=2, therefore y= "= > and 
24 =- | 
. Re In 
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find that x is between 20 and 30, nnd in a very few Trials 
more, I find that x is greater than 23.9 and leſs than 24; 
put arg 20, b=800, r=23.9, and s=6000;; and write 
z+r for x in the Equation x*+ax*—bx=s (=x*+20x* 
—800x=6000), and it will be transformed to 5 
© Sp gn +gra+r —— 
+ az* ＋ 2 + ar* , or 2 +37 +a 
. Wet . bz—br 3 | 
* * +31 + 2ar 7 X2 = ar*þbr ; hence 2= 
Srimart+br _ 43881 
p 3/* + 2ar ob — 1869.03 


\ 


=.0234, nearly. 


Now, by putting = 23.9234, and proceeding as in the 
foregoin —— of Cubic Equations, the whole in- 
creaſed Value of z will be . 234434562965; therefore 
x = 23-9234434562965 ; conſequently e ( = 10+x) = 

; — — 
33. 9234434562965, and y = ——— 


88.434418630731 _ | 


EXAMPLE I. 

| The firſt Equation divided by 14), gives #=IT7 7 

this Value being ſubſtituted for x, in the ſecond Equation 
DEL. e Lg : 
there ariſes 12 Y*=63, this Equation, multi- 
plied by 14 254% becomes 16005 25 —1*=63+ 
1265 ＋4 63 hence y*+ 2y*+64z3%*=1474y=—63 : Here 
it is evident at firſt ſight, that y is Jeſs than 10; and, by 
| O 

Trial, I find y=9, whence x= = = 4- 


EXAMPLE © 
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EX AMP LE In. 
eM =I) 
_ Given 5 
$+xy=14=c 
From the firſt Equation we get x=a——yz, and from the 


ſecond, — therefore — Sa- hence y= 
8 . 
——— z Times this Equation taken from the fourth 
T | » _þ ' by — 
(x=a=—yz), leaves 4. ——.— = — : Now 


2—1 
bz—a —5 - : 
by writing f for x and - for y in the third 


a p X , az—b 
given Equation, there will ariſe z+ "= === 
Sc, hence — 22 ＋7 2 + abz* —a*2—z—ab=co=2cz* + 
cx, Or a C 22 + ab +20 N +1 —a*—b* &£ 2+ ab— 
—=0. | 

This Equation in Numbers, becomes 2*—142*— 22? 
 o+138z*—220z +96=0 ; here if the Root (z) be incom- 
menſurable, it may be eaſily obtained by converging Se- 
ries; but in order to eſtimate the Root nearly, it may be 

624 © a 
obſerved, that we have found x=—>——— 


r* And n 
which ſhew that x is greater than 5, becauſe b is greater 
than @ : In like Manner, from the ſecond and third given 


; . b | ba — 
Equations, you will find y = , and >= — 
which ſhew that y is greater than z, therefore it is evident 
by the firſt given Equation, that z mnſt be leſs than 3, and 


by Trial in the Equation 2 — 14z*—2z2* + 1382*—220z 


x 21 X nem] 3 


D bz—a 
+96=o, I find 2=2, therefore JE FT S & and x 
24. =- | 
5 495% v 2s! 77 In 


» 
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In this Example, you may obſerve, that the Squire 
Root of the Sum of the Squares of the Roots = ny 
t in Reſpect of the Root (2) which will evidently 
the Caſe, when the greateſt poſitive Root of an Equa- 
tion is very ſmall in re — of the negative ones whoſe 
faces are likewiſe affirmative ; But by obſerving the 
Proportion of *, „ and 2 to each other, and the given 
Equations, we eaſily found a very near limit of z, which 
it could not furpaſs ; and there may be frequently ſome Ob. 
ſervations made in the Courſe of the Reſolution of Equa- 
tions by which a near Value of fome of the unknown 
Quantities may be diſcovered, ſo that when the Roots are 
Integers, they may be readily found, © | 


BET 


Given ö Y =85 
xYz +222 46 


From the firſt Equation we get y = DR 


81 11— | 5 Bp 
eee ere 


Sy - ; , 48 the 
Wann 

II IIZ =48, and zz —.— this 
Voualue, being wrote for æ, in the Equation 72 — 
? 121—22x+x* | TS Oh ET 

gives 2 ; and by ſubſtituting the Values 
of y and æ, in the ſecond Equation, there will ariſe 
121 — 222 + x? + 48x* +3*—1157 
48S xOwile ues x 
This Equation multiplied by 1 Ix X TI. f 
gives x 2 + 21þx*—1023x* + 1941x*+1331x=44880 
—85*⁹ + e, x, 0 x*--22x*+210x*—938x3+ 
-71x*-+15696x=44880. Here the Square Root of the 
Som of the Squares of the Roots is abqut 7, Tl, 


— 
— De 
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8 N 2 * * ONE N +x*—11x - N i 
Trial, I find 1 55 m n 9—— 
1 : 13 : . 
11— 1 
CCC ˙ T 


Sometimes the unknown Quantities are ſo involved as 
to render this Way of ſolving Equations impracticable, of 
vol in which Caſes the following. Method may 

of Uſe, | 

Let the Values of the unknown Quantities be taken 
pretty near the Truth, (which, from the Nature of the 
Queſtion may always be ) then write the aſſumed Va- 
lues connected to new unknown Quantities reſpectively 
for thoſe in the rope Equations, rejecting all theig 
Powers above the fir 2 e ee 


EXAMPLE I. 


From the ſecond Equation it is obvious that y is leſs 
than 'x, and from the firſt, it appears that x is leſs than 
10; I therefore put r=9, and g=; then by writing e+r 
for x, and z+5 for y, in the given Equations, rejecting all 
the Terms that would ariſe above the firſt Powers of e and 
z, we have 4r% + 456% +1*+5*= 10000, and 5 5 ＋ 
r3-5*=25000 Or 4/%+45* 2=100001*—5f=—657, 
and 5r*%—5%z=25000—r"+5=—1282. NT 

Put a=4* = 2916, g = 2048, c=51* = 32805, 
dg r == - 20480, m=—b57, and n=—1282, then the 
transformed Equations will become ae+bz=m ; and ce 4 


dug, hence e=————> this Value being wrote for 


4, in the Equation a la, we have — 


+ bz 
m— a2 
N 


. — n—ds —4140% __ 


21 


m, or un — ad + Kc = em, hence 2 = 
— 178914523 
126904320 

13 


Wy 


” I. 
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23 nearly, therefore +=8,83, and y=5,86, nearly. 


Now in order to repeat the Operation, put r=8,87, 
and 5=7,86 ; then will a>247*=2791, b= 421042, c 
-=51*=30950, d=55*=—19083,59, 100 
= 6,77, and g 25009—7*+5=94. Whence z= 


foe TT” 770 re Tong 


14.40 | - | e 
vt . 4.00047; nearly ; thereforo »=8;87047, and 
ROS 39 4 ee ene n den novo, 


30950 F 
C 
It is very eaſy to fee that this Method may be extended 
to the Refolution of three or four Equations, includi 
as many unknown Quantities; but as theſe Cafes ſeldom 
happen in the Application of Algebra to the Reſolution of 
Problems, and wen they'do, may, for the moſt Part be re- 
duced to ſome of the Forms already treated of, I ſhall there. 


fore tubjoin only one Example more, wherein let there be 


given 285 +713 + Bo 1, and Pg + 


— — to find and y. 


lere I affume = 5, and 534; then by writing r* 
for x, and 3+ for y in the given Equations (rejecting the 


| ſecond Powers of e and z, and their Products) there will 


ariſe 207 +757 +200 t 87 B0E = 12, and 
2 ede . 
VN e Vr 2r5—252) Ia or, in 
Numbers, 180+ 35. ＋ 402); + 40 + delt = 12, and 
— N0»[bIc + 448 -+ ff Zoe we wag 
0e +82} + — * 
n * {+ 4 9 +10e+—B82| 


180 7 


=13: But 


— * — — 3 Og 4 : 3 
1807 350 T i r 39e+40z = 


5:646216+.376414e+.418238s, nearly, and {OF 875 = 
: 9 F 6324555 +-6324556 neatly, wh 
WI g 


—— 
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the firſt transformed. Equation is reduced to x.00886ge + 
.4182382+ 11. Wer h or to 1.00886ge +.418238% 


| . 029229. 


10e+8 WP 

Again, Ar Tat W 

6,403124 +. «780868: + 624669, nearly, and 1 4 
| 1 Eo 10.82 * | 

IR = "3 . 2x9x3 © 3343383 = 


| .185185e +, 148148, 8 this Equation multiplied 

by 20+ 47+ 5% rejecting the the Products of e into 2 and 
20 TA TA 

their ſecond Powers, gives Dee 6,666666 | 

2. 3703676 4,6296262 hence the ſecond transformed 

Equation becomes—1. 5895e+ 5. 25438 + 13. 999798 133 


or 1,5895e—5-2543z=.06979: Here 1.5895 d=— 
5. 25435 5 . 06979; and from the Equation 1. oblige 


+341 ron 10292269,we have a=1.008869, b=,4182 


eee | ins «== 20? 


X 2 2 2487 
0040 and e = N "=>, 1.5 — - .0306 z 
therefore x==5-0306, nearly, and y= 3.996. 


Ik more exactneſs be deſired, it may be obtained by 
- writing 5.0306, for * and 3.996 for s, in the transform- 
ed Equations, and then extracting the —_ &c. as 


above. 


Having (by comtergin Series) largely expatiated on 
finding the Values of unknown Quantities with deter- 
minate Powers, I ſhall now 1 to the r of 


18 Exponential AED 
EXAMPLE I lis 3-4 


| Givenz*=100, to find the Value of x. 
By the Nature of Logarithms, we have x x Logon 


a4 ELEMENTS or ALGEBRA 
the Log. of 100: Here in afew Trials eee 
between 3 and 4 but nearer 4 han 3. 
Aſſume x23. 53 then will the Log of x be mT | 
of 25258 208, and a x Log Log. of -#=3-5X.544068 = 
1.904238, ich ſhould be equal to 2, $256 of 100, 
rw your - the — is e ) 257 in De- 
Suppoſe æ = 3. G, then the or 
22855 25303025 3 fr op * 5 25 © 556 025 = 
erefore ,2-002689 — 2.002689, in 
act. pes as 8 0 the Sum of the Errors, is.to 
ifference of the aſſumed Numbers, ſo is ,00268g 
2 therefore x : 3.6, 0276 =, 3. 50 24 nearly : 
by taking * 3.597% we have Tas. x= the 
3.59) =-55594% and xx Log. 3.397 X,5559404 
=1 -9997 476, which, ſubtracted — 2 aves .0002824, 
Error in D and as 0029714, the Sum of the 
— produced b the aſſumed N umbers 3.6, and 3 
003 the Dia of theſe Suppolitions, Yb is 


5 t0,,00028 5,this added to 3,5 458 8 | 
= the Value of x twice corrected. $1597» bib es 3-597 a 


For the better underftanding of this Operation (ſee the 
Rule which immediately precedes the Eighty-fourth 
Queſtion in Arichmetic—Vide alſo the W to that 


5 3 


When the given Number in the roles Equation i is 
much too big for the Courſe of the Logarithmetic Tables, 
xtract its Square Root, and the Square Root of that 
Root, and ſo on, till its integral Part is reduced to two or 
three Fi igures, the fewer the better. 


For the Quantity required, ſubſtitute another, with a 
e Co- efficient correſponding to the Exponent of the 
Power of the Root you intend en the Value of 
this unknown Quantity being found, that of the original 
Equation will be known. The two next following Exame 
ples will render this quite eaſy. | 


EXAMPLE: 


. 


E N A M 9 L E u, 
Given ane. to find r. 


B putting 8x=z, we. have 8 x}* = 123456789, and 
by extracting the 80 Root ef 10, 3669009, r 


tion by ithms, will be reduced to x * 9 
10. 266909 10114392: Here in a fe 


de found ſomethi 3 bo; 22 for by e | 


ing 1,08 for x in the. 888 
4 55 Log. g: bent 5, which en — eo 
equal to 1,0114392 10, 
3 the Error hs qt, np == 


8, the Diff of the 12 is to — 
the he B. —— of the Suppoſitions, ſo is ,0000006 the 
leaſt Error to ,0000004, which added to r,080003 gives 
1,0800034 for the Value of x once corrected. 

Again, by y_ 1,0800034 for x, we have 
1, 8004 x Log. 8,6400272 = 1,0114393, therefore 
the Error 1s ,0000001 in exceſs ; whence, as ,0000007 : 
©,0000004. : : o, ooo: ©,00000005, this taken from 
1, 800034, leaves 1, 8000335 for the Value of x twice 
8 Hence 8x (Dx) 00400808. 


"EXAMPLE III. 


Suppoſe z 2782757789696, what is the Value of 27 
Here I find that the Square Root of 782757789696 is 
884736, the Cube of 96, I therefore put 6x=z, whence 


bah 2782757789696, or Sh 884736; and b = 
This 22 ſolved, by proceeding as in the laſt 


Example, gives sti conſequently 6x (A) 
=11,2958592. 


SCHOLIUM. 


When the given Number is neither a Square, C 
c. (as in the ſecond Example) then by — 
Extraction 


EL or ALGEBRA” 235 


236 ELEMENTS or ALGEBRA. | 
Extraction of the Square Root to a ſufficient Number 
of Decimal Places in each Operation, you may folve 
Equations containing very great Numbers : And if the 
iven Quantity be à Square or Cube Number, as in the 
aft Example, then the Extraction of the Root will be 
very eaſy, and the Value of the unknown Quantity will 
5 rr n 1 | 1155 WE 
K J 
© Given a1 14% 2 316, to find #. © | 


Put a=7, and b=3146, then the given Equation will 
. become x** — 3ax*-+ 3a* *=b ; whence oy; competing 


- 


the Cube, and ing the Root, we have x*—a= 
= , and conſequent iy 
3 22. | =D | | 
| " EXAMPLE-:YV. 
Giyen az 400, to find x. 


By Logarithms we have x* x Log. x= the Log of 400 
and by aſſuming 2.33, we have x**=2.33Þ:*=7.176; 
. hence * Log. n 357852 from 
.. - this Log. that of 400 being ſubtracted, there remains 
-03408 59, the Error in exceſs: Again, ſuppoſe æ 22.324, 
then will **=7.0979,and x* x Log.x=7.0979 x .3662361 
==2.5995072, this taken from 2.6020600 the Logarithm 
of 400, leaves .0025528 the Error in defect; and as 
0366387, the Sum of the Errors is to .oob the Differ- 
4 _ ence' of the Suppoſitions, ſo is . 0025528 to .000418, 
| " hence c 2.324418, nearly. | | 
EXAMPEE: VI. 
1 J 22000) | 
Givetr 1 — nay 7 W 
By extracting the x Root of the firſt Equation we have 


: | | 
. 45300017» this Value ſubſtituted for y, in the ſecond 


43 


ELEMENTS or ALGEBRA: 2 


Equation, gives x : de. Here katie 1 2 7. 


hence 8 W Soſer Now I 
divide 3,4771212, the 2 of 70 by 4.7, and the 
NE: 7398130, is the Logs of 5.493, therefore 


N r = 5-493 * Hence hs Equation 


* 


10 * 8 | | 
0 Yi wats SY oye 5.493 

5.493 *. 6720978 3.6918332, this 
— rom * 5000, leaves 5577 e, 2 2 
defect; therefore x is leſs than 4.7 ; for it is to be obſerv- 
W the leſs the Reſult of 

, | 

TIL 
* wude, therefore Laſſume 4.69; then 3000s = 


- 


5588760 = 5.5133 and 5.513 x Log: x = 5-513 * 
: hd wary 7001756, from this Log. that of 5000 being 

tracted, there remains .0012056, the Error in exceſs, 
— as. 0083424, the Sum of the Errors is to . of, the 


Difference of the Suppoſitions, ſo is. Oo 12056, to org. 
therefore "RN nearly; and y * — 4 2 


76974 
7 op =5.510132. 


You may find the Corrections by working with the 
Errors of the Numbers _— from the Suppoſitions, 
inſtead of their correſponding Logarithms, as in the So- 
lutions to the Eighty-fourth * . e * in 
the Arithmetical ot this Book, 


EXAMPLE 


0 E IBMs or A416 bn A 


ER EXAMPLE vun. 

Given Ns n o find he Values 
Fenn 1 | 
8 er Ek 0 N 6 ns 
n there ariſes a. 
"> Bhs de e F 
« 2 er is 2 Tbs 3 uh 
1299, e therefore I aſſume x = 


. 


| nm 
2:04, towdos ?*.. .m 20s? 1. 


28198 27.859078 32. 14176, which ſhould be no 
to 32-255 therefore the Ecror is 10824, in defect: ee 


— the will T = 7 


45:5). "= 4-20936 +28. 84073 = 33-0500g, from 
this "mu 32.25 being ſubtracted, there remains * Hp | 
the Error in excels ; whence as .90833 : o. or :: 0.10824 
0.011901, this taken from 24.04. (the Su — — that 
POO) the leaſt ERAS leaves 2. pn for the Va- 


Jue of X3 WY, 442 — * T =3,016867. 


EXAMPLE vm. 


e — and y*+y=x.. / 
5 Add the two Equations together, ant you will ave 


rb or 3 hence i 


therefore x* A 2 „ and n * 24 — 
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than 2. * „, Ne 4 | S 
Aſſume x=1.75 ; then will the Term a ], = 


divided by 1.75, the Quotient. 2569) 30 is the Logarithm 


* 

of 1:80706, which being divided by 2 gives . 83770 
= | 1 . . 
S. 90353; hence - r = 2.66266 — 1.75 
S8 which ſhould be (o) nothing, there- 
fore the Error is .00913, in exceſs. | 

Aſſume x=1.748, and multiply (.84163) the Number 
ariſing under the Vinculum, by 101*"®, that is, by 
55-97 576 (the Number correſponding to the 'Logarithm 
1.74 5 then divide 1.6731212, the 'Logarithm of 
47,11087888 the Produd, by 1.748, and the Quotient 
9571631, is the Logarithm of 9.06072, this divided by 

1 


| 1 1 — — : 
10, gives T= = $4163) 7® = 906072, hence | 
2 * an "Fi, Ls. | +4 If! 


jo Or yon OY = 2.65437 — 1.748 —. 90607 = 
Goa98, the Error in exceſs; and as .oo8832 : — 55 
0.000298 : 0.900067, therefore & t. 747933; hence y 
(=x*—x=2.654097——1-747933) -906164. 


EXAMPLE IX” 
Given #4" =p, and ii, to find a and), 


| y=x 


20 ELEMENTS: or aLOEBRA. N 


18 a+ | CI 
7 7 A neee | FAG 7 : 
„re - :,/ therefore x. | + =# | Here bees db Rook | 


* isinyolved in but one Term on each Side of the Equa- 
ton, the Exponents f 222 - aſt neceſſarily be 


*+7 n 
r 18 
equal to each other hence. - fa + 


2x9 +3y*=144 3. therefore LEE 2 125 hence 72 
22x; Now write TIERED: and 12— for y in. the 
IRE - ys th 


Wa „ and you will hou 12—x=#*,, or or 


a7 = =12—x, hence x*= 144—24x-+ or — +24xD8 5 


744 z-from this A you will _ 885 7 


& + X'AM P' L E X 
;, Given rss e —x 8 4 1 


” 


. | = 
fubſiutd in the firſt Equation, give GFA 


i 
We oy r 


24.35 3 25, then wil = * 


2.29 — 
22.2 — 29 2.25 — 1 a 
4.35013, which ſhould be equal to 4.35, therefore the 
Error is .o061.3in exceſs. Again, bxaſſuming * 2.240, 
and repeating the Operation, ypu WYk Af the r 0 
be .00497 in defer; hence a$:GF11 © D-O01 :: 0.0049 
— 21 therefore . nearly, and, conſe- 


quently. 


4 * 5 


| BLBMENTS. or nA 1 
3 - = SOT = 
ben . : FR ih, 


"  "BXAMPLE ©. 


Given Vg, and gr, to find x and y, Where 
4 denotes a given Number. 
A gives Ser, 


=; ; This Value of y be- 
n chere ariſes 


Wer . or ** | » ax" = 07 Here the Value 


hate a) readily found by Logarithuns be 4 what Wow 


* 
ven en oer we _ 


e 


ar * bo: rd Dn 161-1626; whence y= 


a FS NA 


Thus I have incroduced geen, C fol ſolvi 
e 


= 


a+ ray "© error Lay mea; PB $f 


vu 


2% ELEMENTS or: AUGEBRA. 


and ſolve . ee ede ge . Service in ſuck 
fab. I REIT = Ef 


#24 2 cw . 
* » 


i”. woes 


EXAMPLE XI. = dans 


Suppoſe * +3/5285=5,, pnd. Per RES Quere, 
"2 Values. of x 7. an 
Here, in a few Trials ROT TIE little greater than 


4, and y ſomething leſs than ; put a=4; £=2.8; L Xa 
1. 3862943, the H eebolical Le cn of 4 ( =a), and 

=; 25 65 that of N (=c); let v, and cz 
* wm ince e e eg FE 


2 


x ITZ TKz; likewiſe y rc * S „ 14 N 
| er » cv „ 


14+ =» and #=77 N Si 
Hence the given Equations are transformed OE Xx a * 


. 140+ Ls rar e and NT. Ito xr 


e 


—d xT+ * * 14 — 8. Tpete, in Masken be- 


come 610. 891350 + 1 eee and 
2933409 f 20.50855z+4 465 ＋ 12.962065 = 14: 
From the firſt of theſe — — (by Tranpoliton, and 
dividing by 610:89134,). we get v=.018224-—-05936z ; 
| this Value of v being ſub bltituted 3 in the other Equation, 
2 7223 419.6171232 ＋ 13.497234 14 there- 
o. 1. 6171222 —. 502766, rx . b2 50 
= 1954215, hence 2 = 3:81251 — 4/14.339811|= 
028716: and 'v=.018224—.05936bz= $1669? there- 
fore b =4-016698, nearly, and y=2.825716. . 


| Theſe Roots ar very near the Truth, but greater Ex- 


aQngls may be obtained by writing 4.016698 — 2.825716 
reſpectively for @ and c; and their correſponding Loga- 


for L. and [in the transformed Equations. Tho 


| 1 er AUGEBRA,. 243. 
aphing the of N. ber may be 
— — the 


cing mulcplied 8 Wy , 


33 | a Bo fe Bunn mo its Terms 
thr ether «Crd ODER 1 


EXAMPLE * 


e rec te Sure Koto 136 

r and fer the- Root re- N 
quired be repreſented by FI J, then vi / . 
2 b, hence'x + 2 57) t 
by equadidy the rational and bade Pains of 


tion, we have SA, and 277 „P, 
en Lag the e 2 * 


* - z A* —B ; bence a Ne this 
Equation being added to, and — from x , 
(and the. Sum and babe divided by 2) gives x= 


As ED. —.— ee 


, e e 7 


* 52-38, the required Sire Rant of 
i. 9 


Rnd 


— 


an Ra EXAMPLE 


2 EbE MENTS T roles. 
n 190-7 io 4 2 Ra Ao hw: Ne. 2 oc a ; 


rr u. „ eee 


pu 
217. n DIY 
2 / I, the Root ſought. D 


It | vices LEGGINGS SAT Grin when 


A* 1B jp a Square Number; otbernite E of no 
Serwce. 


r, Kc. = A, and ne 


p Sy 54 4 - 
— — — 


If the Sum and Di of two on 
be raiſed tomy Power =, and if thi owt rad 
D into one 8 
be denoted by A, and the Reff of the ernie (in the even 
Places), | z then the Difference of 
and B ill be equal to the Difference of ine 
«ably raiſed to the ſame Power w. 


For the Co-efficients uf che odd "Terms in "the 1 
F 3% put 1, a, e, % Kr. and for thoſe of the 
even Terms put u, +, ui g c. — 


x 
a%—y, Kc. 8: This "Donation added — 4" rr 1 
trated rom che firſt, gives r 
ri ANB dT 
=" -er eee 
Gee, tim the Ab Power of 2 and of & reſpec. 
tively; multiplying theſe uations — 


we have TND A 52 Mr WIE 
ST xx=7" „ Q. E. Dv. Reer 


* 


l | 9 EXAMPLE 


* 


eee mee. 
bs ion, * GN + * 5 3 "+ 
15 FE | Dai — 43 * — 


1 a N 


Let the requited Rost be je Er | 
+ ax" + c 4 
tc 5 e wat 
ON. Here, e By ee fe nb th ih 
— — it et 


ka C WE... id 


D 2 T2.4. _ 1 1 {Pp We: | 
+ — Fr) 
| EN 3 ren » & * — — 


, Sm 2 Janus 1305! 200 ; . yo 

+ == - : and their Product gives * —y = 
2xA+y BE TATA LYD 

J | * 0 * RE | . . N 

A —E 4 hence 522 # + XN, whence ey is like 

wie known * e ef Dai a 
— Conrtaiony ei be jropaks 


ert +45, 
415 . B = 1682, and 1 31 hence 2 


D 


f 2 +1 


user 
* * _ =9=9=5, ee 


YN=3+vD, 9 for 3+ v 
3 


"WY BLEMENT s er (ALGEBRA, 


N R the Binomial at 
e ee 44. 


LY 0 8 Lax; 15 t . 
CEZAMPLE Wen 1 
* Thain paths . 
e 8 Lay ; a Ar 
r Root 
e e 3 and n= 4, de 
| | 1 | 7 44 jo of 3 git 
2. 


& : Yo he 7 2 5 3 * . „ 
i "OWL e 10 ee A* iu Ark 
( *% 


g = 
* 22 — 


=2, and == = therefore v. F 
af D H., . * 


1 » 


2 Ts | 2 — — — 
* 564 23 1. 219 ban * 5 


E X A M P L E . Fe oh x 8 
What is the ſurſotjd Root of 16+ oP, | + 71 


FED —— Root red 1+ . 


It is ta be obſerved, that e "te 5 Dic. 
ferenee of the two Quantities between which the deuble 
Sign () is N ive x a;whole or rational Num- 
ber, then neither Ter the Root will be rational; in 
which Cale this Me 64/15 bf 5. Ute: If che lower Sign 
(—) in'the V ue of x be taken, the . sign in ( & | 


af <3") ut 


1 


of 3 mult be taken een 
4 nyt 1968 > er ; 


, f 


2 


ELEMENTS. eren agg 
x be an Integer, its Value may be.caſily diſcovered, by 
extrating the = Root of A N Nd ns Dez 
eee 2 4 

= that AB 


72 000 IP ——— thod will be of no 
Service; wo we — the given Binomial 75 Num- 


ber that hal it ſucceed; as * following Example 
| e toextraQt the Cube Roor N + 


„ 


18 15 5 


- Hive le =; = == Irra- 
co; br aiphing 56 I the Product i 1 


44+ ebenes AZ = LF = 4 UTE | = * 
rational; and, ad; the C Root of 444+ /1944) divided by 


VR, gives je oh the Root required. 


8 


— — 


$CHOLIUM. 


As this Method brings out the Root with the (8880 
u Root of the Multiplier tor its Denominator, therefore 
it is of but little Uſe,” except when the 1 Root of the 
Multiplier is rational. Thoſe who would find Multiply- 
ers in a general Manner, may peruſe Macluurin's Alge- 
dra, p. 124, third Edition. 


Sometimes in the Reſolution of Cubic Equations there 
ariſe Binomials of this Form A + - =A+By/ —q 
which, if the Root is N in rati — rs, may 
be found as follows: ip 


It being univerſally, A — 9 — S and, in the 
preſent Caſe NR (S =# +/*X9; for 


putting x +4/ y)=p +14/—7\, we have n, and y 
=p, ti Equation aken rom # =þ", leaves a- (= 


- 


n rirusnrs bt. 


, « Ir FO: * 7 


wr NV / 2p 41g ve ne. INfN N e 


| n 2 „the Square of ſome Diviſor of 


dept gh n 
2 Drriſbr of B. 84.4 35 


e 20 N . * 


55 ; hence A N and Br x I 
. vs Dinkins A earn, 
rg Ahead arty, Þ ſuch as 
will ve the ProduBs of $xþ7 — l of the 
fin Signs K . * 

* 4 v + 2,2. 


: 2 K* * A. M P L x 1, 12 (11 — 


©. # 6 5 


war ee e bse 4-0 
r 2 75 


— W 


Here A = 8x, 8 9=3; hence r 2 
81 e Now ſub- 
5 tractin fr 21, which is a Di- 

A be Teal in =o ny, ene e 
Bits if 30, and becauſe DN Ree 
F negative, therefore 7 de (taken) negative, 


' 4 
— Www 4, 


then will Arp xp" = i? 32 8s it 
ought; for 1 2, 2 (—and—h6) will BIN 


„ _ deen Root fought i 
n 3 
EXAMPLE. 1. 


What is the Cube Noot of 2 = r 11 
3 
- Here A=2, B II, 721 bebe . 
E we 2+121)= W125 =5 =p* * od ſubtracting 


5 ce 67 2 4 4 A (3) the 
remains 


9 


— — 10 
we have W and by king 1 F 1 


hare Ba/x IFAD. tl 
| | There th Root roqitd i . 


dehnen 


. Method will faceeed when r DA is 
onal; and finct 8 5 deing ever 4 
Diviſer of Az, its Value mag therefore be found in a very 
few Trials, whence that of will be readil page 3 ant 
s wo 


the Roots of Cubic Equations (Wile * 
fail by the 'Pheorems demonſtrated on Page 82 
obtained by -Cardan's Form, when the Surd 
can beextrated as above; e l 
e eee for W] n 26 


94 "EXAMPEE., 
E | tht bes ve r to ind x. - * "oft s 


Put 3.15 So, or m=4,; and write Kn for x in 
the given Equation, and from the E, quation thence ariſing, - 
ſub Imn——15=0, — by m+n, there re- 
mains mW eg, from che Square of which take. 
Times the Cube of the Equstien mug 5, and you wi 


have — 2 , =—484, bence m*—n=4/ A 
=224/ O: This Equation :dded to, arid ſubtracted from 
m = and the Cube Root of the Sum and Difference 


extracted, gives m=/2+119/ = =24 vr), and | 
n=I/2=11y = MSA -i and conſequently x ( 
4 S ee | 


There is another Method of the Roots E 
Surd Binomials: for an Inſtance whereof let it be pro- 


poſed to extract the Cube Root of = 10 v/ 249. 


„ 
SA. 


Put 


[ 


* ELEMENTS OF ALGEBR. 
rn e e then A being ==10, | 


* 


b s ON Dias 343 =7,0ry=2x* 
=x*—7 ; by i odd I See x+ 
), equal to A, we have #* + 3xy =A=—10, and 
writing x 7 for its equal J, we'have © 2 212 
=—10, or 4x*21x+10=0: Here, when this Me- 
_ thod ſucceeds, x muſt, be a rational Number, and by try- 
ing the Diviſors of the laſt. Term x0, L find x=2 ;. there- 


fors bes pages and conſequently'x + „z 8 


8 gh duo cad 

In this Manner 10 
EIGEN chat if D (A —3˙) is 
not a perfect u Pouen ho eo Term aof the Root 
will be rational 1: Haar G13 at 10 K . 


From this and the p Remarks, it will be 
ſee at firſt, whether cer admits of &4 
2 Root as Joo would fg; ch Means the T'rou- 


57 
dle of tryi whes þ it will net * 
cred, may Jap be * 


34 7 o 2 4+ 4 ot : 4 1 Ws | wo 


DE 2 ade tl | | T 


PROBLEM. 1. 


 AVintner would mix Wine at 10d. the eie s 
| ther an.bu. to make a 100 Quarts, to be ſold at 7d. per 
Quart; How much of each muſt be taken? 


- v- 2 


For the Numbers 10, 100, 6, and 7, put 4, ö, c, and 4 
reſpectively; let x denote the _ at od. and y 
that at 6d. per Quart; WT WOILs amy 


of y Quarts: 


| ELEMENTS e. of ALGEBRA. 251 

| ſecond Equation taken from the firſt, leaves ar—ex=bd— 
Is hence x= === = 259, and by taking @ Times the 
. F te 1 es ren 


9 * 
hs = ama TITLED 
. 2 1 4 
. T3 — . 8 % © — 10 1 "> 1 & # 4 | " 
Is. i& 


PROVES u.” r Net 


A Diftiller propoſes” to mix foreign Ira, Rtanding 
him in 8s, a D with Britiſh Spirits of 955 Gallon, 
in ſuch Proportion that he inay*gain 30per Cent. 3 une 
t che bo ora at 9 Shillings a a Gallon :, is that 


ee 
F ee 5 Gln of Beal e, Gat. 
jan f'$ mh, then the Brandy will fand him i in N Shil- 
Spirits 30 Shiſtings, and the Value of the 
whole Minde eil be gr; but the Value of & 1) 
7 at 9 Shillings per Gallon is gx+9y ; therefore 

out 8x + 35, he gains 94 A - or x +6y * 

2 228 have 84 : #+6x:i 100: 30, [by the Queſj- 
tion] hence 240 + 90% ioo + booy, or 140x = 510, 
and 14#=51y; from which it appears, that for every 51 
Gallons of Brandy, there muſt be taken 14 Gallons of 
| "ROE Og . es 8:36 | | 


of the 12 - 


PROBLEM m. 


What Nuiber i is that which if added ered to 3, 10, 
and sr, ſhall make them three Proportionals? 

Put + for the Number ſought, then adding x to each gi- 
ven Number, they become & ＋ 3, x + ig, x+ $I, propor- 0 
tionals by the Queſtion, whence x+ : x +19 :>x+19: 

* 515. therefore TIN TFA T 19}, hence 12 
71838 38 ＋ 361, or 16x=208, therefore x == 1 


2213. And the three Proportionals are 16, 32, 64. 
PROBLEM 


2. CEE alert 


t IG TG 1 + * 60 4 WL 


ROE Reis n 


Put a=8, b=18, A es EE dps 
itwillbeac#:: x: h hence * gab, and x= han: 


for 8: 12::12; 8 er g : od; fad: * 
Fa MRO ES M. pF e A711. 


RR e Fine 0 


a fulf Veſſel that held 8 Giles, jo 
Veſſel with Water, 24.3 ond Da ROS 


ww and Water together as before he di 
goes on four Draughts ane 3 48285 


. 


. L tity 2; Iſt 
| ing he ne Go Water; it laſt 89 
N f Var ine ol; How 


mad as rangi „ 
therefore a: x::x: rb eee 


te ſecond Drangh: Ph Sn Ts LA Wins, 


6 1 n 
Wine 1ſt after th fort Dig hes per We 
| Saler 4 b N and 27 Gallons, 


the Quantity taken at every Draught, conſequently the | 
Ar ug * Wine drawn out were 27, 18, 12 and 8 


. PROBLEM 


WM 


9 2 
# 


bree or ALGEBRA 2485 


+ 9 | PROBLEM, VL, 


8 
« of the leß be a 


. — ue ̃ 2 
e Ghar 5 9 hf 
+ Put + for che Side of the leſs, and y for that of the * | 


greater Square, then per Queſtion 7 +1]*=5—J?, conſe- 
Queſtion 


quently - &+ 125-3, or-&44=y ; again, per 


rr 22 244, or by )oriting #+4/for its equal | 
y it will be i“: “: : 2 : 244, hence x—JY* x 24% / 
STN, ar 2 * X49=3+7*x4, therefore x—3 


7 inyty 211, 8 

121, 

1 12. — | 
PROBLEM vn. 

Divide 40 ine te ſuch Parts that their Product may 


be equal to 256. 


Put a=20, b*= 256; a+x= the greater, and a— 
= the leſs Number required, then per Queſtion a+x x 


Tr, or 4 A and x= Ii ereſore a4 
za, and 3 arc the two Num 


117 ſought. 


PROBLEM wm. 


4 Man inteads to travel as many Days | 
Crowns: It happens that every following Day 
W as many Crowns as he had the 


4 ELEMENTS or ALGEBRA. 
be ſilles rwo Crowns over and above; and when he came 


- to his s End finds be had in. all NIN 
How xy Clovis bad be ati. 0 


85 * A Crowns = 1 3 Furs e 5 ws a 

the ion were umber to a 

| teeth rm alſo equal 80. Dor 

8 Terms E N N 

2, 'whencc in rog. we haye x +2x 
Deen 5 therefore 44—2. is the 


- Sum of the Extremes, 2 n | 
che Sum of all the Series; which; by dhe 1 Queſtion;-is - : 


equal to 45 Crowns, hence 26 -, orx*—-4x2222:5, 


e cooks eee 
45 . ; * 4 Hier 


—— 


8 - PROFLE ME: 1%, - 2 


0 - A Man de Horſe, — bor 


Crowns, and Crowns in the 100 as 
Horſe coſt bm: How ny Cremer 


orſe 

Put a = 100, l 86, and x => the -Crowns that the 
Horſe c then will +> be the Crowns witch be gained 
OO EO IN”: bx n: , 


hence COR and y=". LO Ae. 


PROBLEM XX. 


A Man being aſked what a Clock 4 anſwered, 
15 r nine, and that * 

mute were 9 Quere preciſe 
Time when 1 

The Minute points to the Hour 12 at the End of 
every Hour, therefore it pointed to 12 at 8 o'Clock, at 
which Time the Hour Hand was Ir of the Circumference 
of the Dial-Plate before the Minute Hand; but in an 
Hour the Minute Hand gains of the Hour Hand 44 of the 
Gcraſerencs 51 ** — OT I 


ELEMENTS or ALGEBZNA. 
[Round in an Hour, the other gous. gale — apy 
ime ; e 8 ; 


t Con- 


the II 
jundion of dete Hands, Mr ang £::b: hence 


14 
Eight. | 7 i ©0830 2:1 50 A no 
Since the Value of þ will ever increas or decets with 
| the Time from Twelve o Clock, it follows that . 
will univerſally denote the Time of any . 
thus in the next ConjunQion & will =g, and den vil 


=4= Nine o'Clock „ 
= Lee thn a being ICID equal to 11, 


we ſhall have r 3 Hour, thx hows that the 
Minute and Hob Hands will always be in 


on) | Ati 1 
Twelve o'Clack, Wy PET Os of the Las. 


tion. 
AN PROBLEM A 


the Dimenfions of the greateſt Cube that cam 
be cut 22 12 Inches ia Diameter. 


* 


Put x for the Side of the Cube, then 7 , or 2) 


will be the onal of its Side, and x „ Flis the Diago- 
nal 4 the Centre of the Cube, and * 
the Nature of the Queſtion equal to 12 Inches, the 2 


ameter of the Globe, hence xv 3\=12, and =o 
=4 v/ J- 


Hence ie appears, that the -Side of the. Cube will 
always be equal to + of the Diameter of the Globe mul. 
tiplied into / 3. 


3 | PROBLEM 


238 


axe, and 7E. of 1 on gcc hes 5 


- * 


* ELEMENTS r ALGEBRA. 


EY EINE LS Ty — 
phe e 

| Inches: I demand the * 
— 2 indrical 222 
| n hen tes Deg bas $0 Aon | SS 


eue or er, d fs =33 Inches, 


1 
' 


rierten * 


Suppoſe ibe Te Diameter of 3 
Inches, and its — 36 Inches, 2 


nal 

will ö n 

Put s=69090 the ſolid 1 Ale Gallons, = 

3 1, $53982, and x= the Diameter 
known Theorem, 


t; then by 
ee, 10 Kur . ny e 


| So — a5 Severe | 


+&64\* um of the Squares of the 
| xt Fit Hal the Ltd Been 524. 
=P neatly, for _ internal nga 1 


as ne., l . 0 | 
PROBLEM xv, ENT 

If a Globe of Metal, five lochen ln we 
pound, what will be the Diameter of another 


RY PI, of 3 
pound ? 


__ 's * 


* 
. 


\ Utneter, L . r een 


dhe eight of one of them 


x 


6 | 4 K 


EABMENTS e ALG 259. 
As the Weight of one Globe is to de Cube of its Di- 


r b= — 
putty 7, x= the 
Diameter . "have @ it „ or a 


1 N ee. le n 


— Þ : 0: a. : 6 or in Numbers $1 pd. 
c : 216lb. 


Fo that by having ve Hager G tes Globes, 
oportion: e eter 


* Cube of 0 Diameter of one Globe is to its 
W eee. 
Gl e to its Weight, ” | 


pRODLEM BY | 
A Peifoti has a ReQangular Ciſtern 6 Feet * 


and t new one that 
v7 - a ane — 2 the Bae in the 


lame Proportion ee 2 
thoſe Daene: 

Put a6, 5, c=3, 483375 and 775 the Length | 

t. 

Then ale is the Sclidity of the eld Ciſteri, anf ahed is | 
that of the new one; nei wi by a? abc ;: &: abed, 
therefore Abc l © or * ald d Ag 
Feet the Length, then 0:4{/{D::þ :b4/D=7,5Feet 


Breads ag f. 0 , Fu e: Hs Feet the 
. this Rule. 1 the Cube Root of the 


Pe: Bs ren pes by yer Die 


* 1 0 1 by Ania 
ſions 8 er Len gg 10 


n n 2 1e 
1 DR 1 


49 - 44 FI 
ME 77 


2 — Re 5 4 - 4 


2 my equal to 200 Feet) 5 inclined 
Plane, u which a Body 


Plane. 

In the Ri t-angled Triangle rn hd 
ABC; « Righ —.— the Length 
and B C the Height of the Plane, 
then by a known Principle in Me- 
chanics, the foree of a * 
on the inclined Plane A s to - 
a Force acting ec | 
e th Horizon AB) «6 

C the Height of the Plane, 


is to its Length AC; premiſed, 8 725365 


ee BC= #3 then it will be c: 411 4 


a 

= AC; hence by Euc. 474 140 e © 

9 iS Af 368K: 5 3 woo 737 "a3 50S k | * te 5 "Ar wi 

= or rn v hic » whence r I 
TY 


Fees, ad PETS pane 


5 


* 


— * deve 


8 OBI N 8 


The Difference between: the internal Length and 
Breagth of a certain Rectangular Cooler, is equal to 5 
Times its Depth, and its Breadth is to its De ls Gar 
+ er 486 Ale al- 

lons. * n 
5 =13 "the Cubic Een in 486 Ale Gallons, 
. ES 1 5 . 


b IR 


of 60 Pounds is ſuſtained bya 
Power of ee . in a Direction perpendicular 
me Here D the n 


A\ 


| 


8 e eee 9 


r te Depth. 


as before 
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eee egen 
e =; 


| . r Queſtion, derte: = hence y = 


1 1 


2 z put L =5, and writ ue, 


—_— 


"PLOBLEM N II. ry 


2 B ame two Arufcers eee 
Workman, ſo that the Cube of the Work performed by A 


| "$$ equal to 6 Fimes the Square of what B'can'do of it in 
- 4the lame Time: Now if A and B do. a Piece of Work 


together, | how much of it will B Perform ts | 
Let the whole Work be denoted by Unity; and — x for 
the Werk performed by A, then will 1 „ be the Work 


done by B; whence per Queſtion g= or a= 
b—12x+ 625 „therefore & G 12x=6, here. complet- 
ing the Cube, and extracting the Root, we have x—2= 


Al, hence 21 A = 0.54003895 +, = A's 
Far of the Work, and I—x=0.25992105=B's 's Part: 


Or putting -& for A's Part, and x for B's, we have 
I =bx", or x*+ 3x*+ 3x=1 ; here b adding 1 to 
both Sides of the Equation, and extracting the Cube Root, 
we get x={/ - 1 = 0.289921 +, = B's Part of the 
- Maas * eee Ne 


9 


PRO BLE u 


| ths © "ELEMENTS or ALGEBRA, 


PROBLEM ix. . 
14 [r. 


| The Sum of the Di 
acalalogram is.3 30 ;. its when its 
Lengeh is a mea aged Nee its Ned and | 


Phe # 66 . Rein id) {ve the Length of the Pa- 
rallelogtam, then per E. 1. 3). * 


(4 and per 
hed bud AN fI=880=5, and 


8 e | 
E e eee 
: 24 - 
cad Equarigh AF Here, by completing te 
"Square . TN hence *I of, 
or 22 TSS 4 * therefore ver -= 
ev ei 78615), then will x=0, and 
| by wiring nnn there will ariſe 


WY ae r is 


- 181.6559), the Length, and x (=9) =. — 


PROBLEM xx. 
Io © Pane Triingle A BC, is given C D bileAing 


the Verden and terminating at the baſe = 30, and the 

Product of Segment of the Baſe into its adjacent or 
nent Side .= IE Enron 
| Baſe and the Sides. 


Pur 


— 2 ALGEBRA. us . 


yg oe 


EF" BCE, and xy + 


| We pe agar 5 
by campleting the Square, &c. vere = STI 


| ==, ee or b therefore = 


— — AC::DB: BC, that 


; iy 1 — — 2. ＋ whence h. d E 


. 216. bence 3240 AB=SS, — and 
Kn. . , 


PROBL EM . 


F Numbers or Lines in Arithmetical 
; Find hes Numb ſhall be 38. and 2 


ference 6. 
2 .x and x—b for the three Numbers, 


b =35, therefore a%—36—25:9, this Tauation divid- 
ed. by x+1, gives a*—x—35=0, and x= v/ 35,25) +» 5, 
hence the Numbers ſought are 3521 +654 +3532 | 
+5 and a5. YE 


PROBLEM XXL... 
CCG 


| | over if we Cube Rost of the third, and Square 8 
| te firſt de fubcratted from the ſecond, there ſhall remain 
* 


353 and. 341 reſpectively. 
+ 2 


per Queſtion, we have z+6x x xx==6=35,. or gf 


A * * Xx \ 


20 ELEMENTS of A1 Bl 


Put y and? Ee gm, 

— e a0 2 01 
| 72 = 362, LE ap iy 
7 : and * 341, - 5 38" a 
Taking the third uation . the ſecond we . 

K 22 T 21, and by the Equation y=z+362; theſe 
Values of æ and y being, ſubſtituted in the firſt Equation, 
there arifes 2 2 43z—1197 0. Here, trying (1,3; 97 ö 
Diviſors of the laſt GO I 48 find 279 8 uy 

5 N are 900, 371 


PROBLEM XE. r 


Fin ad PEW Numbers, ſuch, that to the Biquadrate of. 

each of them nine Ties its firſt, and ten Times its ſe- 

cond Power be added; and from that dum, ſeven Times 

3 ite Cube ſubträcted, the Remainder ſhall be 6 
Put x for either of the required Numbers, they — Þ 

| Queſtion we have g 

| 4 10 * + 7x*:=9, or 

—_—— $I ofa FAD * an- 

ſwerin "x firſt Caſe demonſtrated (on Page 198) for 

Biqu raties';- where K=0z 2 b$=70,. r * — 


9 c l and B N ===1;5: Theſe Num- 


. Te bers being written reſpectivelj 2 B and C, in the ſe- 
Ing ;. - cond general” Theorem for iquadratics, we have x = + 
he 0,75+ 17815 302522, 252315 ; four Numbers, namely 


2 and 2.5 "+ Sd each of which will ſolve the 
Problem, and 1 are the only Numbers that can anſwer- 
the Queſtion in the Caſe propoſed, 
This may be likewiſe ſolved from the original Equation 
by the Wang at Page 
| Thus, by adding 2,254 — Y to bock Sides of the Equa- 
tion en 9, we have x 1 + e 
11 . 3 07 K —3, * 1,3, hence 5 
4 3 os and dividing the Equation x*—7x" +108" #9 | 
95% Fo *—5 3 the 8 is x IR | 


4 


ence 


* 
232299 


U 


ELEMENTS or ALGEBRA. * 


hence 14 + VT\=i22; and from the Equation x*%— 
Fed: 8 


833 3 


; : 1 * 


"PROBLEM XXIV _ 


| Find two Numbers whoſe 3 
of their Squares ſhall make 62; and Sum being ad 
_ ded to their Product ſhall be 34. 
172 Put x andy for the Numbers ſought, then 2 4. . K 7 
a=b2, and N adding twice the the ſecond Equa- 
; ti; to De ly we have #+y}* +3Xx+y=130, hence 
2 +1,5=v/ 139251 11,5, and vg 10-43 this ſub- 
; 2 wg in the ſecond Eaſon, 98 10 +10 
Ip bg pi hates * — x= Daene 
6 and4 will 81 


">" "PROBLEM, Nb. 


> The Area of a Nerd eee de 
in one Sum is Dane Difrene of is 
Pe its : 


is 7 Perches: Bintan.” 4 

Put x for the leſs; Side, then will x +7 de the greater, 
2 Iich be Diagonal, hence per 'QueF- 
| tot, we 3 S737, 


y 2x* + 3 7 by ſquaring both 
Sides, "ll i £1 tion, fem 7 5 14* =ggx*— 

1026x=—-5280 ; this pou quation is one of the Claſs that 
may be unfolded by Divifion, as has been — 
Page 202, whence we have 148 N 
772 or 'x"-+7*—74=+14, bence & ＋ 7x=60, and a 


25 5=5 Perches, conſeq the © Toke is 
1 Fe he Diagonal 13 3 and dhe Rot 
e 77 4 
- Otherwiſe, Put 93=5, 7227 5468 he Light bf th 
Gatden, then x4 will be its Breadth, and Yar T 
i ies Diagonal, hence TTT JT a*—d* =-4, or 


Ane 


2 + 8 


i * 'F 23 


Dr 


2 | * 
SK; CO; h I 20 , * * o 


We 1 on LEA LS 


3 + bt * 4 - "$i 


755 


F 
"i ; e wy then pe 4 8 
n x4 24% b. * 18 pegs + 
bd = Or *FA 4+24*x + = hehce 4 4 


Zur d N, and wb h25d* + e — 
otker tree Sides are I9, 23 


1,54=15 3 
"ol 0 9702 = 


82778517 e, 
er N 


BC Peg ond S us 
that the Fart EF 80 e * 
Let AA 1 5 


o „ 1 "+ J g 
* 
, 


8 . ET oh 1 hy 
| 708 A 2 PII 
275 150 K 53 e & 
DE : AE ; Gr wa bs, Ws WY 
|. Therefoan, b*x=x—8Xvy x+0); hence * 
ee —24*x , or E * 
a4 650; Here, by * +8 x x to both mm 


” 


pots — 
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and extri&ing the Root, we have Re ET | 
Xs, or N UN cataract PTA 


then s*—20x= =, and x = >a) +< = 9,532674, 


hence CE=5,5 2674 ; otherwiſe make E G perpendicu- 


kr to AE, het WIYAF =EG, pit BG=y,nd AF=EG 


Fe. AG 346, and AE=z+6; and as AB; 
AE 1 . 2245: 5% bence 25+ 


—2 MYY and e =z+ +22 (per Fache. 22 I.) L 


8 this Equation take twice ay T = Tl, an 


2 5% th . 


„ andy N this Sabel 
Etquarion 7 gives * Tl 
Rr and 2 ere 
* TT $446; hence 
Sint E, o th Ber DB maybe readily fund 


PROBLEM XXVIII. 


t-Angled Triang le ABC, there is given the 
192 =70, and rd the Sum of the Hypothenuſe 


In the Ri 
dum of the 


and Perpendicular falling from ; the Right-Angle _ 3 
=74 to determine the Triangle, 
| t 


AC+B C=70=2, AB 


DEN ACE dA © 

CD ken, will BC=a—s, and . | 
= hence per Euc.47,1. | 

we have AC*+BO= 48 . 14 | 


+ a—s=y*, ory=4/ x* Fol A WS. B 


| nds AB: BC:: ae: OP, 


or V x* +3=x 7: GX: ard EEE hence 5 


VF = = ar+6*; therefore 2240 — 


. , or x*—2ax* + 30* —26* 
N 20/20 K - o; hence, -r“. 
20* —2þ οο arg -; here by completing the 
* cc. * ee, and 

* * ͤ 


"Y E W 8 or AL G E8 4. | 


24> 


D. 42240: Hanes y or AB | 
N 3 
8 "PROBLEM, XXIX: I 


: ins 6 8h if hs or" 2 "and Sith 74 of the 
7 PE 5 
1 ' , . | 


N „ 


AS 5= 2102=105; . 
Se Cf =36; AC= L% 
a SUE: 8 \ 
Xx CES © 7 ah 8 
by the Property of the the EL. 4 
pve, it will be 7 TANK 
z—d : 4: . REL 4 
| hence * — 24 N= x a . 
* 2d - dr, or x 5 LES * — f 


therefore x*—5x —d* = +49 FA, and x = | 
Jari conlequently AB=2. 
ire ne and DE =5m2 
SOT ha 15 25 5 bes þ 


2 PROBLEM xxx. 3 


Find fix Numbers i in Geametrical 3 We 
ow ſt all be 315 (a), and ths Sum of the two Extremes 


165 (5). 
Fur « for the firſt Term, and 7 for the Ratio, tener 


—— 
K Gelten en trauten — 


* 4 — 


. 


Sir gte, 1 25 5 — F this bring written 05 


8 —— 
922 — 0 


* 


ununvurs on LG EDI 267 


| „ute Bquation, we bs torn IT 88 
r. 3 S NIN here, dividing 8 
RR gg nd n . — 
xa +0=1 tg r+ amine, or 7% TW, 


ies irt r, then Age tm, ; 


" 4#Þj=6 bens by midiig g= Tr rx to both Sides, and 


extracting the Square Root, we have A 122 | 


Fer x7, or 2/7 Xe; and raw 


Vie ++ 24 ; hence x 


IAS I n conſequently 5, 10, 20, be bee, 
the ſix Nunibers required, | * * 


PROBLEM XXXI. 83 


We. Perſons A and B haviog an equal Claim to an An-- 
nuity of 100l. to continue for 20 Years, ree to ſhare it 
between them in this Manner, namely, A for his Part is to 
enjoy the whole Annuity for the firſt ten Vears; B and his 
Heirs being to have the entire Reverſion thereof for the 


remaining 26 Years : Quere the Rate of: compound In- 


tereſt allowed in this Contract, and the | prefect Worth of | 
the Annuity correſponding ? ' * 


Put x for the Ratio, be Aa gs ts | 


then by Geometrical Progreſſion, (Page 128) we have 
100 + ioo 100x*+ 100x" + T00x?, . continued to 30 


Terms, equal to —.— — — the Amount of (1001.) 


ene Years; does Debts VINE to 
equivalent to x (he Amount of one Pound) to be r- 


ceived 


I 
{ 


* 1 anf. 
| 1008%—100 


1008100 
PRC it pos Wert of the Amir for : 


3 — | jo pr Worth fo „ 
V. which muſt, the-Nature of the Queſtion, be 
5 2 


ert e ee, or a + 1= ; here 
l, which Root will not ſolve the Problem, 3 
of the Values of x is 1, it is evident that x**—1=0, there- 
fore dividing liga by I, we have x 

*ﬀ—L=0, or Iz and by compleung the Square, 
&c,x** ,s = Nie 1, 1180339887, or * 2 
56180339887, hence FAN Here I find x= 
1,05 nearly, put . 1221 ys 201964, and write 
4 r for x, then taking onl fiſt Power of =, we have 


| * 
S and r ane 30002979; this added to 


gives = 1,0492979, conſequently the Rate of In- 
ck i is 492979, or Al. 18s. 2d. per Cent. per Annum, 
| 220. — ee 200 200 
. ==", or its equal 7 


4 
e 1543625 5549]. 228. 64. the pre- 


kat Worth of the Annuity as required. 
PROBLEM Nini. 


S 8 e 


ww Cats — 


. 
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f Put x for the les Leg, then — will be the | 
weir Difference is f — 2.x 3 and the Hypathequs is * 
- 2 270 hence per Queſtion, we have 


Vuze d or 8 1644" + 146 x* = bf 
TH, 9 * 1, 


or Tb AN => fab, and rA 
£ VEE IA; and conſequently x = 4 + 
Viv" +&f1= = 18, and 24. the Legs . 
quired. - 


Otherwile, b putthg + for 21) half the and x for 
half the Bente of the Le half ch Samy for the 
greater and -& for the leſs Leg, and 2 2x=d 


{per Queſtion) hence 8x*+8x*=7*, or Oe =44* 1 
an x 2 N VEE) therefore 5+ 


CITES = dan f th ns Log ets 


PROBLEM XXXIIHI. 


AC (70), of a Right-Angled Tri 
257 , and the Side Eee Sqn 
F es A Ae to find other two Sides of the 


hp rd 1==24 and CE . 
NN 27 
CE : DE : 1 that is 
1251 745: — . 


hence per Euc. 7.1, we have 
I + — 


* +26? + 2% 
j here. by adding 3 x* to 
both Sides, and extracting 'the Root, we have a +6x C 


SNN or +hmy/f+01x 5 = "AT 


; $46 ; ELEM EN T $ or A LGEBRA, 
died, by completingthe Square, bee. gives ==} V T 
F/T FE WA; therefore f V Tx 


Are 9 ae the e 
© required Sides of the Triangle. | 


PROBLEM XXIV. 


| Haring AB of a Right- Angled Triangle ABC, 

to find 7 5 B C, ſo that the Rectangle under 
their Difference (B AB) and the Hypothenuſe AC, 
way be equa] to he Area of the TEN | 


; Fut AB=a; and BC, then 
vil AC Te and by the 22 
| Queſtionz—a x Are! ax, or 
N 2 2 +0*=10"x*;, 
here by adding 4 x* to both Sides, 
and extracting the oo we have 


. 5x x, or xa*— 


a+ tay rg, this NK — — 
by completing che the Square, &c. B 


gives ĩ 22 4 x1+1/ S1+4// TI. 


PROBLEM XXXV. 


: renn the Baſe of a Triangle, the Line that bileQs the 
Wetten Angle, and the Diameter of * nnn 
cle to find the Sides. 

Draw the Diameter EF at If 
& ght-Arigles to the Baſe AB, 
then will AH=HB, produce C 

to F, and Foin © £3. then 

Triangle FCE being in the A/. 
Semicircle FBE is Right-An- * 
bled at. T, and by conſtruction \ % 
the Triangle FHD is Right- 
Angled at H: therefore put- 
ting AB=b=194, C DAA 
bby. EO= =FO=r = = 100; HD 


- ww a N 
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=x, FD=y; . we have ADS IT, BD=$b—x, and FH 
„ but (by Euc. 35. 3) AD xBD=CD xFD, 4 
chat is, Ir * {þ—x =) hence -, now by 

writing 1 5 -h for « in /y*—#\=FH, we have FH= 
| T= : 27 : hence we have i 
r-, or H there- 
EG- Le, 
ri, conſequently y NI N 


-A 128, 9345, and x=v/ 4b*—& =30,9 ; hence Ab 
=$b+x=127,9=m, BDSU -g, I=; join AF 


and BF, then ſince FH=4/y*—-*), we have AF=BF= 
15, % 2 ga; and the Triangles ADF, 
CDB being ſimilar, we have AD (m): AF (a) :: CD (ad) 


| ad +] ad \ © 
: BC = =81,36587, and BD (y): BC (CA 


5 875 | 
AD (m) : AC=——=1 5$7,43865- 
PROBLEM XXXVI. 


A Ship fails from the Port A in Latitude 49 12 / North, 
at the ſame Time another Ship ſails from the Port E bear- 
ing due Eaſt from the firſt Port, on a Rhumb which 
makes with the Meridian an Angle equal to the Comple- 
ment of the firſt Ship's Courſe ; after ſome Time they 
meet each other at B in Latitude 50* North, and find the 
Sum of their Diſtances failed equal to 140 Miles, the firſt 
Ship's Diſtance being the greateſt : Required the Diſtance 
between the Ports, the Courſe, Diſtance, and De- 
parture of each Ship. | | 


In 


4 


94 tire or 4 


9 the R . 
nallelo E 8 


and E D repreſent "the. re- 
ive Meridians of the 

orts A and E. Put g= A 

C=ED = 48 Miles the 

Difference of Latitude, A8 | 

+EB=140 $53 = x- | 

the Diſtance HF the A 

firſt Ship; then will EB =5 —=x = thy! ſecand Shi p's 

Diſtance. - Let v denote- the Lame Sine to the 5 I. 

of the Angle ABC, which is equal to the Angle B 

the On then by Trigonometry, we: baye v: 


eee eee 


SBD, per Eut. 47: 1; By writing ——for vin this Equa- 


an, and ſquaring both Sides, we bare g 
K TA, or H 2 K u, 


hence sx —d*= Fdy/ 4+, and x= 
VEE" . A 80 Miles ; hence a, of 


* 
BE==60, and == 6 the natutal Sine of 36* 521 the 


. fecond Ship's Courſe, correſponding to N. W. by N. 4 
W. conſequently the firſt Ship's Courſe is N. E. 4 E. 

The Departures are 59—vx=36=BD, and (60: 48 :i 
80:) 64=CB; their Sum (100 Miles) is equal to the 
Diſtance between the Ports. ; 


PROBLEM XxxVi 


Ina Right-A foray pap is gi e Line BE 

biſecling g. the W Angle . 1 7 

Ab in 724,244, +, the Line BC biſecting We 

1 = 253 to find the Sides and AT of the ris 
angle. 


IDS e x Put 


, 
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Put — —— 


FEY the natu- 
ral Si * roalſ | 
— to 


gle ABE( 
a Radius 1; 
Sr; then by Tri 
metry it will be x: 5 2 


: ——= the sine of he ; * | 33 '£ 


5 and = 2 5 


DAE (48 . Fa as 40. +" a 900207 in 048K 
* I = 
» , as a &} * : 1 . * * . 


Ay : 
= = AB: Hence by Euclid. 47.1. we have — 


1498 = * er EPR et 
Deg: -A +6 7 and x =#{6.= , 

ate 
vV 74 * —a, FA = 21,428 53 Hence —_— 


| or AB=30, and e or x BD=40, and conſequently the 


583-1 


rea a 600. 


PROULEM XXXVIIt. 


A Ship alle in the North Eaſt Quarter until ber De: 
is 100 Miles; ſhe ftill continues the ſame Courſe 
Miles —— and then finds her whole Difference of 
[Latitude made to be oo r Vere her Cobrfe 


and Diſtance 
T | 5 


 ELEMENTS' or ALGEBRA, 


«© 5 +-av 4-4 283 _ 44 364 9 


In the "ID 
gled 22 le , E N,. 
(in which 8 N 

- e. 
Place failed- from) þ 
| — =FG = = 799 þ 4 


\ . 
2 N 
2 then will * 


a x* Ta b and by ſimi- „e wh 2 211 Foy 
lar Tri les, . it will * ' 5 Gs 
be F: * 2 . Wop, By 18 8 
of x** +) +6: 225 hence r DFT +a 


art IP - ay, + a* n= or e * 
20) bie; here, by adding a to both Sides, and 


erbradisg the Root, we have * — uf ci HN xn, 
Put 2 Vac, then x* Lan; and x355 — 


| _ 18,897 : een an ec ee | | 
158,75 r 


3 "OTHERWISE 


put 80 then will Se had Ar = 

2 : a, ": 4 ray He] +by/ x*=a\ = ax, hence a+ 
214 75 4 * ab- b * or T 
D ale; and H % 

conſequently SE = e 138,75 
Miles, the whole Diſtanee ſailed, as before; and 8 & 
(128,75) Nad. (1) . FG 2 o, 76699 the natural 


ine of 50 the le ä to 
Nx 15. 5755 Ang . 
f oh 


EE Is 


* 
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fd 


PROBLEM XXXIX: 
Having one AC, df a Ri t-Angled Triangle 
ABC, to ym fre ph Leg BC, 40 that the _— 
nuſe AB ſhall be a mean Proportional between the Per- 


pendicular CD falling. thereon, and the Perimeter of the 


Triangle. 
But AC=a, and BC= 2 - 64S » . 7 
* 3 914 o | 


* 07 x. 


Sax=x*+0, or 


ax e —ax+ 75 * e , hence a= 2ax* + 30% 
ri 2 wh. a this 1 0 


n 1 * WW 
= or TI —2 e 1 Here 


e- 


2, or . * ＋ 5 ; this ſolved by the Theorem 


for Cubics, ue ff V5 T7 + 9. 


; 2 42 
DN T A A ba 


—_— * zar; ae. 


LEY if, ol PROBLEM 


X 


* r D bs B. A 
In, X TAT VNN A Tn"): * Fo :: Mx FA: 5 


"ok ELEMENTS or ALGEBRA; 
PROBLEM XI. 


In the Plane Triangle ACD, there is given the Baſe 
AD RSH i the Perpe ndicular CB falling the Vers 
tex on the Baſe produced 255=b ; e 
2838; b e A 


Put the Sine to the 
Radius x of the Angle 
- Fg day $ 256196615, 
ts Co- ſine = c = 
17880308; ar Bx, * 
en will 3 
Fer FaP, 
i ow — Lrown 
the Sides AC and 5 - | — 
multiplied by. the Sine 
of their 1 Angle, oives twice ( AD X BC=1ak E 
Area of the Triangle ACD, hence 4 x*+2ax+4* + 
XV x gab or f aa e T N 2b. x 


a*b* 


vorere Ea Frarewonrs a | 
—&h Melb; wt acre yr 
But N Co-line of thi Angle & ACD, t there- 
| eue; A e. Tl 
Ke os 44 rl: 93 


: "BD 
ne 18 - 2 deb 12 1 


the A the Sine of the An 
* eben BD :; Rad x. : 5e _— , In the Ri oht- 
LY ABC, the An — 2 4 (238˙＋14 PT. 
275 2 5212 77 conſequently the Angle Ar 37 477 
| 33 
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35 and as its Sine mins Ad Rad: N 
PSI. | 


OTHERWISE. 


fn 105 [ee b. rea, 


| therefore AC= ir. 4— —ꝗ ＋. . 


89, 7515, and / *+F\, or DC = 


_— 


be”; u abc \, 
/ . 14 - 5673536. 


: 

5 ; PROBLEM XLL an, 
Given three Sides of a Trapezium inſcribed in a Semi. 
circle, to find the Diagonals, and the remaining Side equal ] 
to the Diameter, 

In the Semicirele ACDB, 
draw the Diagonals AD and BC; 
then will ADxBCzABxCD_ 
+ACXxBD; and the Angles 
2 and ADB are Right-An- A 
gles 

Put AC=15=4, CD=20=: th, BD=25=c; AB=x, 
AD=y, and BC=v, Then yv=bxþ ac, Y mann, 
N =atm—af 3 by writing theſe Values of y* and v, in the 
Square of the firſt Equation, w we have nn We — 
EF: Fail, hence „ 4 T οο t N x==2abc; In Numbers 
x*—1250x=15000 : Here by trying with Multiples of * 
(as has been directed) I readily find x equal to 40, 3 
then from the general Cubic * for converging 
ries, we have a=0, $1250, 5= 15000, and r2240,3, nk 
pt 5 Sy the firſt Power of z, we have z = 
Sn nearly, this added to 49S gives 


12 a= 


i BLAMENTS or ALGEBRA. 
S9 Now put 407g; ns being = 35.8 
* — and n we have — 2 =,oo005t797 


* ** — 7 
=>, and x = | of STE 58, and conſe- 
Leon, FEA 5=40,2790 517976258=AB the Diameter. | 


- Hence y, or AD F=f\=31,5816721, and v, or 
e 8 


2 $4 * 1 oo . As ”_ 
* 1 0 — of — — ” Rt . == ay þ * 5 | — 5s i ad 44 
* 1 


, - g 
4 — —_ 
— — — r - — 
1 * £ A ” 
— 2 F . ane 
. "3 © & 4 


= Of unlimited Problems, 4 


A ky ESTI 0 N is ſaid to be "I when the 
Equations exprſſing the Conditions thereof, are fewer 

in Number than the unknown Quantities to be determin- 
ed; ſuch Problems will admit of innumerable Anſwers, if 
Fradtions and negative unte be included: But the 

Anſwers i in whole poſitive Numbers to which the Quoſtion 
is 1 5 reſtrained, are for the moſt Part limited to a 
dete N as 15 l . the gs Ex- 


* N * 
* FD 2 * M M . 8 5 p I 'Y 
uppoſe there were given the Equation af b 

(EX in whole poſitive Numbers. e n 


E wh Hand 'for' the Words a whole Number; then 
eee * | 
dividing 1 the given Equation by 1 2 have r 


Su, per Queſtion, e 
No lince (dy we N * is a whole Number, it 


ax 2 442 


= evident that 5 _— „Ke. . 


e, eie de. ere al whole Numbgrs 5 and 


"=>; ' | eit 1 
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:ther of theſe may be ſubtracted fram any. Multi le of the 
"Value of 7 abridged; 12 18, from any M Multiple of the 


been Part 2 in its ven Teims; ; or this from 


any of the gr, W or from any other whole 
Ninber, ot that from this, &c. continuallhy, till the Co- 
efficient of x is — to . and Fe will bave 


"bole Number rake ot Pa. „ Seen 


This Operation is founded on thele bete; Principles 
that, whole Numbers ſubtracted from, or multiplied by © 
whole Numbers produce whole Numbers ; and whatever 
Number (a) meaſures; the Whole and one Part of ano- 


ther, mu $ r che 8 Fart. 


8 EXAMPLETE 


Given 14y= 19x+ 11, to find x and y Integers; 


* 19K +11 86 
Here jr = #5 . = ob. therefore 


14 14 
$x+11 


85 ; 1 1428 
=wh, this multiplied by 3, and * _ 


EM; 
wh taken from the Product, leaves = wh, =p, - 


hence x=14þ—5 . Here to have the leaſt affirmative Va- 
lue of x, take p, then will x=144—5=14—5=9, 
19 T1 


and from the given * we have 1 
182 F 1 dy 
14 =13. 


And ut te are the 2:12. a Integ ers that can 

ſolve the Equation ; becauſe 19 the tent of x is 

greater than 1 7 the _ Value of 53; for having 

found the leaſt Value the greateſt of y will be al- 
T4 


—_— 


2. ttururs ef ALGEBRA. 
4 obtarned from the wen Equstion ; or, having I like 
drape. Manner cerned hole Valk = of FO pine e of 
come am 3-Aa1 
AUC SIRE DIRT 
180 one) ma | 
Tn oe ve 2 r 
ihe Co-efficien the greateſt A a o long 
„ Fa be 15 e — 
t ue y 
0 tient SIC Lf SED of all the buli | 


W uw "EXAMPLE . 
Given 2x4 34y=4000, to find all the Valups « of Sond 


MH wk 


yi in poſitive whole Nu mbers., _— 2 
Here 95 . = =117=x+—= 
therelars — 27 =wh. which, e by 47 and 
A habe ion hs Pen leaves * ; = = | 
| 18 —10 122 2. 1 
e Ih 77 wh, and · can- 
{quendy —— —=wh 55 or Ib 10, here by tak- 
ing p=6, oma and y = = LP an0g: 
| Now continuall addi the I. Rn 7 ta 
10 the dal Value of 8 1 beach 43 the Co-chici- 
ent of * ſrom 105 the greateſt Value of 3, we, have 
C1 * = 10, 44. 78, 
— s 2 hn Thiee er in whole Num- 


e em or ALGEBRA. 294 


„ 43 from 105, there remains b, and 
from 62 leaves 19 the leaſt paſitive Value of 5; 


92755 be taken from 10 the next Remainder will be ne- 
| ich ſhews that the giv abr Sommer; ako 
poſitive Numbers q and * 
enen 


horde: EXAMPLE. m. 


"pe ET REO PRE 
of y and 12 e politive Numbers. 5 


n I —Y = wh, 


* 2 IT) 


therefore AE wh, this multiplied Meese 


94 2 e =þ, hence y= 

4, take þ=1, then will 5=9p=4=5, and x= 
— —. = 215. | 

———— 
ve 


| 5 202. 189. 176," 163. 150. 137. 124. 11. 
15 14. 23. — 41. 50. 59. 68. 77. 


85. 72. 6. 3. 20.7. 
95. 104. 113 122. 131. 140. 149. 
3 Anſwers in whole Numbers. 


EXAMPLE IV. 


N ole 4y=14x +7: u. rd i, 
in poſitive Integers. 


382 + ELEMENTS or ALGEBRA, 


tion, therefore e from twice this'take —— 


e will remain or 4, which aps bing hal 
. e . — "9a 
w pen dut trying myo erve 
4 85 Co-efficients. .of & and 2 ſhe peopoted 
Equation, ni of a common Diviſor 
meaſure the third Term; if they 3 can be 
ee 
2 will meaſure the cients 4 and 14; 
It je nl or ea meafure the third Term 1 * Wy 6: N 


* 
* *. o 


"EXAMPLE 92 


It is Wie to pay 351 Pounds with Guineas and 
Moidores, fo as to have the leaſt Number of Pieces; and 
to find what the 351 Pounds will amount to, if paid every 
Way it will poſſibly admit of, which Sum is, equal to a 
1 tp Lady's Fortune; and which' you are defired to 

Put x for the Nadie of Gelbes and vw the Moi. 


dores, then per Queſtion 21x-+ 27y=7020 Shillings, or di- 


viding by 3, we have 7x +09y=2340 3 and y= SEL 


| 5 ws; heros Feen. from 4 Times 
this, take —— 12 eee ub. 1 . tak- 


ing f=1, we © have 2=0, and j=260" I =a5phence 
x+y (=9+ 253) =262 the leaſt Number of Pieces; be- 
cauſe there are taken the moſt Moidores, except paying 
the Whole with them. And dividing the greateſt Value of 
2 — 253 by 7, the Co-efficient of x, the Quotient 
is 36, and 1 remains, therefore the leaſt Value of y is 1, 
and the Number of ee if the Payment with one 

Moidore 


* 
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Moidore be admitted is 37, in which Caſe 351 X37= 
129871: the Fortune required. 
Buri if the Payment with one Moidore be not admitted, 
then there will be but 36 Ways to pay. 3511. with ves 
and — in which Caſe the Fortune is * 


E MM A Yor Pnytcor; 
”- 4 TT YITT20 


In —— ac, incliding - three unknown Quantities, 
* muſt find the Limits of ans of them by aſſuming each, 
of the dther two equal to Unity; and if there are four or 
more unknown Quantities, all heir Limits, _ two, 


n be nenen en rn 4 


EXAMPLE vt. 


* vintner has Wines at 24d. 22d. 2 184. * Gal- 
lan ; of which be would mix 30 Gallons, to be ſold at 


20d. the Gallon: How much Tur he take of each : 


Sort? 

Put n y, and a edel for the Quantities: at 24d. 
22d, and 18d. a Gallon, then per Queſtion x +y+z 
30, and 24x ＋ 225 + 182=30 1 — from both 22 
and 24 Times the firſt Equation, take the ſecond, and you 
will have —2x +4z=60, and 25462 = 120, or & 2 22— 
305.0 aS From theſe two Equations, aſſuming 


K =I, we get ar E215] and ==-=195 the 


leaſtand greateſt Limits of z; therefore z is * 7 than 155 
and leſs than 192; but z may be any Number between 
154 and 193, and conſequently 16,17,18, and 19, are all the 
poſſible Ves of z in whole Numbers; which being ſuc- 
ceſſively written for — oy the r 8— 8 30, and 7 
—=b60—2z 3 you will have #=2, =12,. 9, 
6, 3. four Values of x and y: 80 mat the Queſtion 
admits of four Anſwers in whole Numbers, and no more, 


e! from the Limits of ⁊. 


To 


. Fes or ALGEBRA. 


LF nt odds xF one 
ers en by & Ce. Bel laue groen Remainders f) E. by 


. 


Subtract each of the given Remainders from ; and 
 eivide the Differences - x==g, K- &c. by their re- 
1 then, if che Queſtion propoſed 
Az 4 $ - W N YT Wa EA, F TE 
be poſe, the bed Gee = 9 
&c. muſt neceſſarily be all-whole Numbers, becauſe the 


Quantities f, g, h, 2. that would have remained by divid- 


x, the Number ſought, by a, b, c, &c. are previouſl 
Kn from it, before 582 Diviſion is begun. | Make 


the firſt of theſe whole Numbers equal to p, that is, aſſume 


E then will x=ap+f, write this Value of x in 


the ſecond whole Number, and reduce the Co-efficient of 
lems, wen you did thar of „ in the preceding Pro- 
| an yidt this Quantity fo reduced ejatd ton, from 
Equation find the Teaft Value of 5 and write it for ↄ in 
2 2— x=aþ+ and write the Value of x thence 
ariſing in the third whole: Number, in which reduce the 
Co-efficient of q to Unity, make this Number fo reduced 
equal to 7, and from this Equation find the leaſt Value of 
% which ſubſtitute fot g in the foregoing Equation of 
and write this Value E x in the fourth hs Number 
Gi Rte, in the . e which will ae | 
E. * 


EXAMPLE I 


Find the al whole Number, which "oy divided by 
19 and by 28, {hall leave 7 and 13 remaining. 


Put x for the Number, then L- and 22 are 
; a "Ks 19 2 
. | whole 


ELEMENT o ALGEBRA: hz 
| whole Numbers „ ny == =þ, then «5199+ ” his _ | 


iog — 5 Ne: IP 35 
— 2 tbh 


wh. g, +18, here, by taking -qzz0 
. n ae 


— 


133 


EXAMPLE ” 


| Pl Ry i wks Wd WT 
1 r N 
ing. — 


4 put x for the Number, . 1 


* 


$ 


are whole Numbers, and' she hence 
= (by writing $9+6 for x) becomes —.— and. 


= 2 , ee 


deing written FM p in the foregoing Equation x==8 p+ 
gives #37 29+ 14, writing 729+14 for x, in the thin 


whole: 1 = there ates 2,  9H2 | 


| by taking r=1, we have q=5r—4=1, and x=729+ I4 
272 +14 =86, the Number required. 


"O22. OTHERWISE. 


as ELF MENTS &r 33 


7 - 
IS 


cd — H 
eee 
IE. TILE 


_ 


Heh two of the - preceding Nu ber, namely 2 a | 


3 b — Sumerage, 


CS 


5 re be diviſible by 4, the 3 
jak the Denbuvnators 8 and 20:32. Hence then, we 


«IN COS 


have 5 e n „dend, e 


51 e s 4.25 — — 
— ER „ Ba 2. 4þ+1x2 
* n W 91. rd O's Ira 2 "py: Ca 
erg 1 0 968 2 a5; dr r Dow o 0 
or 9 and p=0942, here, taking 1=0, we haye 
Cert br wanne. 


1 . * A- PLE II. fe 91 Oe” hy 


Find "the 14 whole Number, which divided | | 
bo 2, S 5» and 7 ſhall leave remaining o, 2225 6. mg by. 


ee ere e . u 1M 


and EI are Deren a- ba” 
writing ap for & h- tae | =, 22 
= 8 _ TY: -a, hence e 
—5 825 64—4 for S in ==, ebene 
mag 5 A a and and ——= £3. =, or q=5r7 +3, hence x - 
1 4 5 
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=69—4=30r +144 writing 30r+ 14 for x, in the fourth 
whole Number rm it becomes = =4/+1+ 


I At. We CBA Ia: x 16k te, 
33 Fee 


* n ne by: ge 5=1, we have W e : 


i. 


534 9s e ANT ane my 


444 


oi "EXAMPLE Iv. 


* 


"Tu 


Find the leaf whole Number; which being Aided by 


2, 3; 4, 5 and 6, Hall always 1 leave x remaining 3 but being 


divided by , e hall remain,” 


—1 — a 
/Put > for the Number, wer, _ ae 


X=T V * | —0 \ 
as ved * ug. wt EE aro Ingen. 


Here five of the Numerators being equal, and the leaſt 


common, Multiple of rug ned fy er being 


bo, we have e . or xp,, by writing 


88 1 by we have LED 4 BH 
” $4 
hn eee 


bere taking q=1, we have ATT $5, and x=60p+- 
12 Ph ) the Number n 


-* * 


The 


OY ELBMEN T8 or Kn 


1180! I} #9 4 2 . * „ e 4 þ 2 1 nds * k — 8 d uma > * * 
4 8 11 ” - 3 . 9 


BLEMS of this Sort by adagit of an w int 
nite Number of Anſwers; and y Fs of the Quan- 

tities 7 be taken at Pl but muſt be inveſ- 
* tigated by, putting one or more Letters for the Square, 
Cube, a Letters, or Algebraic Squares, Cubes, 
Lc. muſt be fo 8 that when an Equation 
containing two u Quantities is involved, either 
the eee the hi; gheſt Power of 2 of the un- 

| known. (Bantities may he on bath Sides. of tha Equation, 
wo fry een ee ſo, that yu! may haye one of the 


8 ba ee. of t one himenſion, in this 8 
a er = mary” 8 may be taken at plea- 


— Nag on Le are 


3 the 3 + 
the Analyſt. 1 4 5 940 53 <7p — D125 \ 3 8 — 
Note, A Square Number multi plied or A 
ſquare, Numb er, produces'a 8 And 
mutihed r inde by a 7 prodicers Oube Nur. 
=, &C: Imp 2 ho tan go ori D | 
TU el LITRE 0 4 2 _— _ wig?! d | 


| Auf LE IL ve Wo 

Find + two Numbers in the Ratio of 5 to ts whoſe gum 
and Difference ſhall. he both Squate Numbers. 

Put $x for the greater and 4x for the leſs Number, then 
their Sum gx and Difference- being Squares by che 
Queſtion, Re is evident that 4x. is. a' Square Number ; aſ- 
ſume Ax, then will x=4, She Square of 2, and gx= 
36, the Square of 6 ; conſequently x20 and 4x=16, 
are two Numbers which will ſolve the k 3 for 20: 
16 * 54. 

If you multiply x the Difference "DTT x and 4x by 
any other Square Number; and put the Pr ut ual - 
x*, you will have two other Numbers which will 


— EXAMPLE 


eurer or ALGEBRA. 1 


2 20 1 As 1 


4 * 


212 


27 


"hag * EXAMPLE 1 i k 
Find two Square Numbers whoſe Diese ls 39 (e. 


et u and j; be me Numbers required... | 5 


2— 2 


— nt on . 


ben from the firſt, leaves x = BE Eon = 4. per | 


Suan herd 1 take v, then ar- N 


=10: mene, 6 = 


895 corſequeritly x= e ae 


$0. that If the given Pigergger de reſolved into two 
Sent Factors, half the Sum and half the lo — of 
thoſe Factors will be Sides of Squares having the given 
Differente. Thus 10 x 4= 20 X2=8X5= 40, then 


n 
- 


| — 5 — 2042 


=7, and =3 likewiſe n, 


b — "PE _ 7 - 
ind F== =0, ee an s 


&c; 
* 


rr m 
Vintnet mixed two ſorts of Wine, ſome at $ and ſome 


at 5 4 Rene per Pint: The Price in Pence of the whole 
Mixture is à Square Number, and if 360 be added thereto, 


the Sum will be a Square Number, whole Root is equal to 
the Numbet of Pints which he thixed of both Sorts : : How 
tuch did he mix of each Sort? 


Put x for the Number of Pints ir 6 Nees per Pit; bl 


dur die Pints at 3 Pence * and d let 4 denote the given.” 
Numbet 


©2506 ELEMENTS- or AUGE BR. 
Number 360; then 8x + 5y will be the Price of the whole 
An Pant, which muſt be 4 Square, and by the Queſtion 
IFS equals 'x + y (all the Pints he mixed) there- 
. 8 5 41 is equal to 115: Let 8x 4 


. wt $4 9 are ang; 


= 23 and = — Ig, are — 


* the n Y rn whence x+y=23, 
and 8x + =173 F=169;; from theſe I = 
get x=18,: and y=5; hence 8 + 5y+4=529 the 
of 23; all which anſwers the 3 of the 


ta 
eee wee = fr wh 
ponies als A bY Ay poli” = F OM 2 "rf 
V 
the ſecond Equaion an you «wil have. 1 Iz 
85 bw.” LE 2 al 
e and by writing theſ Values of y and 
2. r — ; en 
Z in the firſt Equation there will ariſe 3x EE = 
5 2 — r £ 
LIES . h xn _ * 222 == andy(= 
_ 5 | 120 
2 e atv PEST Ln Fo 
F N 
"T6vXaF 0" * N 
&* 22285 7 BG KE i Obs > (6% ; 


| Here it is obvious that # und 5 will be del as Wer 
| age Hot Moen e therefore r. be ta- 
l 8 | 2 er "ken 
REP 71 17 


* 
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* e A Naw hai Gives DEF greater than 
e and lets than 16 X0+0 Ss 7 Eos 


LEMMA, _ 


If a and b be the Legs of a Right-Angled Triangle, 
und h the Hypothenuſe ; re B24 — 5 ab are 
e Numbers: For per Euelid's i. 47. ma'“. 

by adding 246 to, and ſubtracting it from both 
74 of the e we have h*+ 20 a + 2a4b+b*, 
and aa S a2 two univerſal 43 


EXAMPLE W. 


q ind)! a Numbsi which being added to, and ſubtracted 
from its Square, both the Sum and Difference ſhall be 
Square Numbers. | 

Let a (96) denote the double Product of the Le 
Right-Angled Triangle whoſe 95 is 1); ; 
then ſince 9 ＋4 and. h*—a, are Squares, mi Wap em them 
by the Square & and you will have h + ax* and 5 
ax* Squares; here, ſeeing ax added to, and ſubtracted from 
the Square of bx, gives Squares, it is evident therefore, 
that ax is nd wk the Number ſought, hence ax bx; 

Pew n 25 
— — =1% = = 2 
ax I and conſequentlyax*= 9⁵ "24 * 


EE oe of the Queſ» 


fon for ff + == the $ que of A= 


FO. Mn. © _ 
and — 24 576 te Squreef 
EXAMPLE V. 


"Sad awed Numbers, hat the Sum of their Cubes 


ſolid. 
hall be a perfe& Sur ＋ Pur 


2%  PLEMENTS:ov AL UHUAAA 
ar for the Numbers, bers, then ueſtion 

222 ing by, we have 4 e Tu 125 

e will have , or 4 233 ih Nunn 


"EXAMPLE VI 


"ares Kates ſuel that the Rr 
and the Sum of their Cubes hall bo both Square b 
bers. 


Put x lit ye ds kedehel shes then 180 
* ＋ are to be Squares. 


Let 5 = Ke, den will A e, 
Squire, ant rem whith muſt | 


Pam «fume I = : er tis 
ogg hed nere taking i=}, we have 

958 je ke: 22733 ee 
| For 364* + +273" =4553"*, 4 5 bs i | 
209 8 


and 7＋ 2735 273) = 81 
& rename =D 4 


. | 
Since pak, therefore 2 | =, and r 


=”, dead 2 is eb. e 800 
1 to Problocs n 


8 
7 — 


AMPLE VE — 


Find two Numbers fo, that their Difference, the Differ 
ence of their Squares, and the Su of their Oles, 
22 all: Square Numbers, - 

A 


2 { CIO TH fs 2290 + & pur 


— 
* 
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Put x for the-greater and y for the leſs Number, then 
Wag oy and - muſt e ah quanta; divide the E. 
cond * = by the firſt x—y, fo ſhall the Quotient xy 

A Aſſiume w a and &= 


1 575 alſo: 

um and Difference of ko two Equations, gives — 
and y; Theſe Values of x and y being written in the 
WES 27a® 


third Wee t 30 bo LE of opt 39% or 


n 276-41 nd g : r 

5.40, and y = 265 by taking a2z4y we have 5 

=46, and y = 224; when ab, then x = f go, 
1=% 2254; and thus by taking different Vas? 
FD iy vhukr ns inaiy Arterd to the QyeRtion a 
Ree runs... Hh er as iu Ca oa 


EXAMPLE VII, 


— Find two — in thaRatia of 2 Tate 


w , to which adding ex 
we have 2 ar, and 5 x*+cx, which muſt be de dal 
Squares by the Queſtion : aſſuming * eng =D we 


| 16 b , Wenne, 


c 25v ? = 
| 1 Square ref + ax, ere Rank eas Tra 6 
IA 2720. 5 


ti ehe by Nr gives $ . "+ ac & za, which 
muſt be a Square, ub bea 7 den vil 


755 * 2 


Kum ken N * ee a 
3 


. * 6 


* 


ax 
. the Problem, sn 


) 


. TUEMENTS e WLOE SKA. 


1 * 2 6 1203 9 755 85 188 K 9 


A: 193125, therefore = an pods nt 
509375» and axle acl will key 


—_ & n 
* — Ni * 
„ # 


e 
” Find nic ſuch Wd that the * ws the DIE. 


eee d Square u. 


Aſſume 5 2 4% wi 2xyzy and x*v*4+5*#), for. the 
three N Numbers, th theſe evidently anſwer, four 


Conditions of the. Queſtion; but - f 
or —— K2* +07; the Sum, and & +4*v*—=ax"y* "2 

or 7 x i the Difference between the firſt and 
third Numbers muſt be alſo Squares : lo theſe, by writing 


145 —, „L 2 ctively fo r x, 3 2 2 and v, 


we haue Tra- * and 4x 4h r N 


5 * N which muſt be Squares; * 
vor r= Fa meat cc then by le, E. oy, 


of : 4 r — 


2 and e“ for r 5 we „ 


xe, F which muſt:be. by; Square: Pur fe 97 
A): then wills "= F _— My + Here by writing | 
p*+9\* for: 1 in the Numerator, we haye * ip 
— or 5 ee Here pmul be greater 
Enos and q muſt be taken ſo as 6, or its equal 
FFF becomes rational; and this will be the Caſe 


g:. For: then ( V +9 
7 i 15 Publ En VI T ake = 2 12 17 75 
875 


B 
4 


4 
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ts, tennt nel ag 4 wir tle 2, =, 


6 whence xr + 12nd, y=r—i= e 1527 


and v=p—q=r. Now by ſubſlituting theſe Values of 
| * 2, and v, in the original aſſumed Numbers, there will 
10 2 448385. 3 66475250 three 


4999 + 4. 980 495 
| Numbers 8 the EET RL of the * N q 
e common Denominator being a umber i} by 


| a be re jected, and ſo you Wall h have 77764850, 
> 266 6 and 05575 three whole Numbers 5 
A ee 
bl x A M p L E Ta. 


Find a Number, to which adding a given Cube Num- 
pA the Sum ſhall be a Cube; and ſubtracting another 
er Cube Number the Remainder ſhall be a. Cube. N 


Put æ for the Number ſought, a* (8) and c* (1) for the 
c 
given Cubes; aſſume x +a'=0+— =o+3* 0+" 


AF 7 We” and TIN: =v'—ge* 20 

ei then in theſecond Equation from the firſt, we 
| 64 

have v Wes OR 18 —— y or de cv, = 3a'ev* 


+ , this Equation divided by av t gives: av 


5 2 _ 24 — 
| —wv= Ds ET But æK— = n 


; 256 
ene e | += — — 16 A 
N. umber which will ſolve th Ge, 
; 7 5 7 
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Ibis e evident in this Concluſion, that if e had not been 
. it TAR ee 10 any Number 


” 

8 5 « © x 

\. * 
o 


* — PROBLEM 1 — 8 6 
in Pop e Tower, K mY 
A lon "0 LECT, 

25 1 og. 
pund, to be juſt ber 88 N ne of 
2 - any moves 1142 Feet .per Second, heavy Bodies : 
| 7 25 the Grit Second, Wees Z 4eſeribed 

ing Body is as the Square of the Time, from the 
2 5 g of its Fall: Put —＋ e 62> =4 Se- 

p ; ahd & = the Towers Heis | den a : * * * 


2 * 


0e Square of the Time in wbjch he Deleen was 


male, eee. N. is the. Kine e be Body's B 


ent; and 5: 1: 4 — — the Time af the Sounds 
Aſcen but the Time of ho Bod s deſcen r with 
8 idie of the 80050 Sound's Afcent, is EA 3s a + Ii 


eps, hence ber Queſtion Oey | 


— - 


ting the Square, &. we have 


| Refs he, comple 


— = 55 and conſequently x = 
4 


— 8231 87 Fer ect. 


_ * 1 © 


* — 
5 TISIAIT'S 


a 


— e 5 PROBLEM 


ee, OOTTTTTY * 


3 '0þ 
KT ws "Balls, exch * a were let deſcend 


255 of Timez one freely ne 
92755 and the cy an incline > 


ive Bottoms at the ſame * 
Et the Ex preffion of the Sam of their Mou? 


nentums was ee and the Difference between the 


1 Plane's Length is 22g, 4 Re- 
17 — . 'of the Lower 
"une of the Momentum 1 5 


Momentum ſignifies Force, No in 
this Caſe, is wa T the Weight of a 
2 multiplie ts Veloelty®-Ve- L 

ty denotes Swift and is equal 
e Quotient of th Space divided . 
and fince the Balls ar- B 
Arg at their reſpeQive Bottoms at the ©" | 
ſame Inſtant, therefore let the Tower 
AC the Plane AB be repreſented _. 
by the Diameter of Circle and'a Chord 
thereof = nts © ; for a heayy Body © 
2 n r 
. me Iime that Tt wou e 
its Diameter. Make BD perpendicular to 55 
er the Time of Deſcen t. and 
poke th of the Plane ; then will A the MPa 
Hei 92 and ax is the Velocity acquired in & Seconds, | 
but "he Velocity acquired at the End of the Full, is ſuch 
as would car Body uniformly through twice the Space 
AC in the Time x, therefore 10 x a, or 20a is the 


Momentum of the Ball eee But 
AC: AB:: AB: AD; that is, ax: 


fore . 5 or is the Velocity IN 4 falling 


"os A to D, and is 5 to that gained by falling from 
. * but t the Fwy at the End of the Fall will be 


ELEMENTS' e ALOE 
n the Momentum of the Ball deſcending 


2 hence per Queſtiqn, 20ax 


. 8 73 0; C $7 


ei . From nec 


e 2 ea =6; 


Seconk e - = yo 4 = 356! Feet ths 
8 Pee —— — 
ney 6 ge 8 85 084 1 1. W od 
KF $4208 Mz. nts * 
E P e ie 


. 
8 (ac hn the 67th Arithmetical . bn) Gp the 
ius is:4000 Miles, and that a on its Sur 
Pounds; to what Height ker be dar 


in the Air weigh be bot a7 Pounds 
{4 44 -D 


\ Th the annentd Figure, let AC denote * | 
A Yo; Wetahy,, 15 85 | 
Put a= 972, „ 1254000. : 


" = 
ras * we} 


== LOW FR 
| $3! z=AB, "al Center, N 1 


Weights of Bodies above the ., G WT" 


Squares of their Bites from its 


5 Centre increaſe, EAN s $24.5 ACE 8 


: BC*,; that is, as 4. 7595 
— N car; nd u. 


a derte continually diminiſh, as ie 
2 A 
| 1 


rs 6% ALGEBRA. * 


PROBLEM 8 


Find the 'Length of A 9 ſhall vides as 

many Times in a Minute, gs it is Inches long. | 
A Pendulum that ſwings Seconds is 39,2 Inches 
| and the Lengths of Pe are in the reciprocal 
Proportion of the Number of ere in 


— — 9 — in Inches 
'of the required Pendulum it be 60x PODS 


PB o A V. n 2 1 £29 


—. ts Fart fm th 
1 Earth and 
. 2 round the Sun in 365,25: we 


I nag Required the mean Diſtates 


— 
1755 the Tires 0 the periodical Revolutions -of the 
Planets, "Ed the mean Diſtance of any one of them from 
the Sun, the mean Diſtances of all the reſt ( in aur Syſtem}- 
may be determined according to Kepler, and Newton, by 
this Proportion, _— yo Square of the Time in 
which any one Planet akes a Revolution round the Sun, 
ä 4 ube of its Diſtance from the Sun; ſo is the 
uare of the Time in which any other Planet is in re- 
0 oh round the Sun, to the Cube of its. Diſtance from 
the Sun: Hence,then, by putting a= 365,25, b=4332,5» 
£=95000000 : and x= the Diſtance ſought, we have 4 


en: or df =PA, and —— N 
de Miles, the required Diſtance of Jupiter from 


ab © X 


83 


* Tru TSG arena 


* _ 7 44 
Pola producing Ee Equations. 
a4 Seidl ad! 1205 ru hte x © 04k +4. 7 
* NN P R'O 5 * E M 18 nt , han ; 


122 S 4 ehr eee 
Ir Er Time wil che Amour of gad of ol 
/ 8 'Vhar-bevome equal 4o.the Amotint of aaonjo put nt 
A per Cent. per Annum compound 


Ww 31 41140415 2 DG i 4 , 


* e er: 
s the 3 of 100l. for the 


quired, then — 
Time 56 dal pre is oof 7: e 


tereſt for the fame Tinudz Jenkezipss Queſtion, = 
„„ 


| | ee 39 
pm (=40), then will, cee r er * 25 his 


"PROBLEM. n. 


er rener Cong und W Sum 
wo te Brincipal 1 . Fer Ae Pech 


0 27 and n the Numbet 
ms sf 7 the Princignl e he Number 


Time u, and Eee We of, P for. the-ſame 
Time u, hence per Qu on, we have PPP, or 


rei and n= ee e 
| Log. r 0,021 
F20669 Years, he Time required. 


Wah e 


3 
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Aden e a, ee dee e ani och ta 
bon 1 1 4 weed 
reh e of Monty be itt 8 he ge 


per Cent. pe um, in what Li 
Mare tres og <a 9 
Probleu; then P. is 
1 Yeirs; and PP="" ts the Amount of F for 
ar's el e hence per 27 Qeckios, 108. 
—— ri 1, r NN a 


Let r, P and n regreſe yy 
f 5 . e bars Sos \ 
Ti the laſt Y | 
1 (5.cak 45 $7 
os eee 
fought. 


| bit OI . 


e e ee | x Vest, B puts Gut 200 at 

- Intereſt; in hat ime will the Amount of A's Anhulty! 
exceed the Amount of B's 1400l. by 14 $7,554: 2 at tho 
Rate of 5 per Cent. per Annum Compound 


Put uv 450g ft=ir20% 'd=1457,5544 — 


ur == 
the Time required, then by the Queſtion, we have — 
GY 


| — 4 0 e 1 


77: pains A 7 


PROBLEM V. 


lend B aol. for certain Ti at 3 
az Bg be ab: he he 


15 
+ 


per 
2 
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A the Princi and [- 
os en apc 
the whole Time 


Put a= * r= 1 Sond FS Tins 
t. e. will be equal to ver A received in 
4 is equal to what A would have rechived, 2 


B had kept the Money the whole Time agreed for, hence 
pet Queſtion we have arena nb, or mite ot "y 


hy en the Square, Ke. owe. have” — 1 
Jeet ere ue md 


conſequently * » "(1573s Years: 


PROBLEM: VI. 


e e five Years St, 
hence, in t 11me mu ne 
r IAN: * Per 


Here pap + EF = 396468 th Sum of the 


| 280 

preſent Worths, therefore "232-4096 = 1.26931% the | 
Amount, of 1 Pound for the Time required, dt n 
Time put x, and you will have 768 1469270 and 


I. 18 214 ded. 1 
| — 22 * l Ken. N a 


rb Wir 34; 
ually among 
ual to twice 

tho 


of Sailors dividi 3 equally 
ali te fave of cr if Fours cha 


EAM ENTS or ALOE ay 


the Number of Men; and that if one ellis 
ed to the firſt Man, two to the ſecond, four whe third, 
&c. till the Terms become equal in Number tœthe Nw, 
the laſt Term would exactly contain all the Pounds-apthe 
Prize: Quere the Prize'and Number of Men? 
put x for the Number of Men, and y for the Prius in 
Pounds, then per Queſtion 2x===>, or 2+*=y: and the 
laſt Term of the Geometrical Series 1, 2, 4, 8, &c. con- 
tinued to x Ferrhs is 1 Xx — , or 2** equal to the Prize 
per Queſtion, therefore 2x*=2*—", or 4x*=2*: Here x 
muſt be an Integer by the Nature of the Queſtion, and 
fince 4 is a Square Number, therefore its equal 2*, is a 
Squate Number, but no odd Power of 2 is a Square Num- 
ber, conſequently æ is an even Number, rized in this 
Progreſſion 2, 4, 6, 8, 10, &c. from which I find x=8; 
hence 7 of 2% il. & 


PROBLEM vm. 


In what Time will any Sum at 5 per Cent. Simple In- 
tereſt, amount to the ſame as it would do, if put out for 
the ſame Time at 4 per Cent. Compound Intereſt? 
© Put a=.05, r=1.04, þ= the Principal; and x = the 
Time required, then the Amount at Simple Intereſt is 
+þ, and at Compound Intereſt it is pr, theſe are equal by 
the Queſtion, hence pr D therefore *—ax=1, or 
I.04F—,05r=1 : Here by Trial I find x very near 12, and 
writing trig for x,*we have T.04}* — .05x = I. CA 
$955 999797» which ſhould be equal to 1, therefore 

S ERor is .000233 in Defect; and writing 11.91 for x, 
the Ertor is .060111 in Defet, whence .000122 : 0.01 :: 
©,000111 : 0.009, this added to 11.91 gives 11-919 which 
being written for æ the Error is 000002 in Excels, then 
000113 : 0.009 :; ©,000002 : 0.00015, this taken from 
5289 gives x=11.91885 equal to 11 Years and 335 


* 2 


. 4.5 1 i Py is 
- ' * 


PETIT e 

eee Wen d . e $a 
2 FD ce p04 
_ 5 3 5 , 1 . "A 1 | 


a 755 et er e 


* ne 


2 


5 b . g 


| $44. 75 e "TA 
AR. 12 7 7 


* 5 1 1 5 1 


-_ * FRI 
Wen 250 #4 e A108 


Mn r . 
B 800 Pounds ſot # herr; 3 | 


21 the Tatereſ, which af byte Ghana 


* „ 


4 


tt ve hve 


A 0 : 7 
W 2, ner Fn is. 50 . Erbes | 
= 8.499 for * the Error is 000244 in Beats ah 


2 0001-2 2 0609979, penis * 
9.499 gives a e 4 
X 4. 3" my 8 4; 75 g 43, wy * 1 


voy x 113 - 4 


fourth, &c. B 5. ae f 
la led the firſt les. the 2 12, the tlürd 18. 


2 Fs till they both urrĩyed in er: Required 
and were by Plane Sailing 631.3 Miles aſunder: * 


their Latitude arrived in, likewiſe B's Courſe and Diſtance 


In the Ri ght-An glied Tridng * hy Ms 
EW webe . W568 1 
=B's ture, then b 8 de- 
E en whith Us Ships * 
_ put x — Po B+ of 
erms or Days ch the coo FS 
then by Arithmetical 4 


A ſailed, and by Oeometrical Progiefion 16XTI—16 | 


$77 7 


SS Ws the Diſtance B'falled, hence | per Euc. 47.1, we 

have 16x 1.8] r 2+ 6J17D%/or 2 
=*: Here by Trial, Ifind x ſome- 
thing den chan 9. and'veaiting 9. I eee ED 


6310 

244.5446 41. S414. 
ſo that the Error is. oo 54 in ct 22 Wee 9.250 
for x the Error is _—_ in Exceſs, and ,00324-: 
d. oo : to —— — 

250033 hence” = 20s. 32 852 Miles, therefore 
to required Latitude is . 5 1 youths B's Diſtance 

es: 


SW S664. 72270069 and 70069: Ra- 
n. M N. 43 CESS 
ſwering to W W. g W. 2 

! o THERWIS E. F er 


—10 2 77 5 


E — 
dg, we get TS r. = ot Wel 


56 8 g a 
In this Equation by. writing 9.25 ni 47 $440, 
; 49 855. ee eee x in defects 
N 2 285 as above. * . 1 "Wy * 


or * PROBLEM 


From the Equation 16 - 1.5 


3 


* ru rss ALGEDRA. 
39 — N I 
7 e . | 
when zu WA 
2 2 | 


we.) 


and 75 r 
n. 


106 He Cl 


"FT = egg, 3 but by writing 


N "tho Emer is 0506 5 . 
5810: rene e 
10 — ttt Stats 5< 10 tliw 12 * — Dn 


* 92 i | 
} 


—— 
(I 934 151. 


«nh 6 £ 8 Hz 
 Probiews, 1 hall wi the Natur Ses 


pes 310191. 1 121 


* Sus ! ad OT 3h. E Od 
15 a certain er Latitls the fer r. At& 
— —— in 2, was found to —— aol from 
e alſo oy. that Futon Sun 
— n e 
— the Latitade of the Son ele. 
n? RW bu A 2 n oy hs Klier 


das N '& 5: 2. ol #41 + t mod o/ N 24 10 


240 \ * 


* 


aus urs e SIQLARSY * 


(In bergen 
les Acœ, BCO 
Right ed at 
'A _ 2 * * N 
$=;2 2 0 | | 


Sine of 


at C ory 
+= the Ta 
of A & the Sun's ou TAN Nut 
Declination, 

W 


e i Sigel ai 151 
S the Sine of the ©" AC the Latitude theft 1 


est. S = 


and unse- Co-Sine and Ce- Tangent of 


F 
Ls N. TI-L 


'the Latitude, and in the Triangles A ie 
will (by Spherical 3 Id. 


een, e 


HUE 15% or 7 armory $1902 avec g 


= * I aum. 


Sine of 5633/47 tbe! Latitude required : Now 90 
56* 33/ 41/37 26 Ag —__ the Tangent of 3 * 26 
10%: Rad. 5; of 160 30 
| @ the Sun's Nane . u 1 > Vo 
un? II ti boawibldo di x67 1t : bun Hel 9005 
* In nnd & Img! T N. M.P * ts {255 258 
ud une * 0s 9 i ch 1. A 
| os ane orni be a liende was 
d to be juſt 30* from + Eaſt towards the North ; ; and 


* 


| i Will de 4 22 Wa N '@ tho gung Deal 
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M Altitude on the Prime Vertical the ſame Morning was 
found to, be 2 29, Gee, the Latitude'of the Place, 
, % . Gs. DF Ges Fi; 1 


-D#3 zalfih Di & 17; ec 
F 4 by 

— 2 = Dei 

. 1 


Prime Vertical, 1 


e Ve | = of 
s=,5 the Bine : 
. K * 

of e eee 5 4 
Amplitude; Wt * 
x= the Sine of - I 
the Angle A . a A Sp OA. 2 8 
© the Latitude, . „8 ie ot 
HA—= ** * 9 $443 ) A Ml; 2 3 


See the © BCD, the  Co-Latitie 1 Wy pb 


55 1775 vio DF: 2 FE =BD the Sun' SEE 


1— K* or e R 


8 


* 9 
by 5 VI+8 106 2. C2 nd 


_—_ * | git ; a Q rr 1D 
NI III. ; 

2 — 64 . * Jan 4 
40 28 5 1 u * W. 18 es A. 3 * 10 * 1 Ih +. 


tude'is that, which is equalito the Sui's Pe, ; 
inen ana vn Day when 2 e | 


of CAT 2 2 390 4in 
* 5 * AY 


* 


e but! + « 6417, 008 tt ale Golan In 
&o ( * 
rie eee. | 7-4 13 tf -C 4 . 4 
© A : 4 > 
„ Lo 


ELEMENT 8 or 6 Hen. 


E l L. 115 * 1 5 - 25 C od elta 1 0¹ 
, put a= 3838650 | "- an ET 
the Sine of. © the Y | | 
Sun's Amplitude; 07 1 ; ap 4 4 0 al 
and x = the Sine 2 1 n D 
the Latitude required, * | 170 _—_ 
then Vi") = the 


ore =o | n= 
; and, as 1 4 oo * 
e 
by the 00 | | 
= e VN | 


\ 
* - 4 


7 N. N 
5 I = 9959 the se of 41, un ee a 


565 Sn 1 
* {x M P L E wv. 4 e 71 2 
gu e 
Morning in anne before the tice, the 8 s 
a a at 6 O Clock was obſerved to £5 
Eaſt Northward, and his Altitude when 12 Nat 
567: * ofthe Plave, and the Sun's | 
clination ? ' — cM I) "7 oh 
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